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Mutual aid in Communist chemistry 


HE Soviet Union is finding that it pays dividends 

to co-operate with other Communist countries in 
the chemical field. Thus, during seven years of 
co-operation with Eastern Germany in this field, the 
U.S.S.R. has been able to cut capital expenditure in 
the construction of potassium undertakings by between 
63 and 7 million roubles. The use of German tech- 
nical experience in the construction of new chemical- 
fibre plants will yield a saving of about 100 million 
roubles. Several million more will be saved through 
the use of technical specifications provided by 
Czechoslovak chemists. 

Plans for the joint solution of major problems of 
the chemical industry in the Communist countries 
have now been drawn up, as was revealed by Mr. G. 
Uvarov, vice-chairman of the U.S.S.R. Council of 
Ministers’ State Committee for Chemistry, in an 
article in Jzvestia. Priority is to be given to problems 
concerning synthetic fibres, rubber, mineral fertilisers 
and plastics of various kinds. Mr. Uvarov stresses 
that this kind of co-operation between the various 
states of the Communist bloc is promoting more rapid 
progress and is saving a great deal of time. 


Prospects for chemical engineers (and 
‘engineeresses’ ) 


OW much do chemical engineers earn? As can 

be seen from vacancies advertised in newspapers 
and in the technical press, salaries vary widely accord- 
ing to the size of the firm, the nature of the industry 
and the kind of work (design, development, construc- 
tion or operation) for which the vacancy exists. How- 
ever, a booklet published by the Institution of Chemical 
Engineers takes a courageous stab at setting out an 
approximate scale of salaries, noting, for instance, that 
five-year student apprentices are paid about £5 10s. 
to £6 10s. a week at the age of 18, rising to £9 or £10 
a week at 23. In a number of large companies, starting 
salaries range from about £600 p.a. for ‘pass’ 
graduates in chemical engineering to about £800 or 
£900 for an honours graduate with a postgraduate 
qualification such as PH.D. 

The competent chemical engineer may well double 
his salary by the time he has reached his early thirties, 
but after that there is a great variation in the maximum 
salary paid. This is not surprising since, as the booklet 
points out, chemical engineers are to be found in the 
higher administration and in the direction of research 
and development in many companies. 

The Institution’s new booklet, entitled ‘ Education 
and Training in Chemical Engineering,’ brings 
together in one tidy and useful little publication 
various leaflets and other material released by the 
Institution from time to time. It includes a brief 
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comment on the subject of women chemical engineers, 
vacancies for whom are limited at present as industry 
is reluctant to employ women in plant management. 
It is prophesied that opportunities for women in 
chemical engineering will increase and that, as 
employers become more used to the idea of calling on 
both sexes to obtain the qualified people they need, 
women will gradually attain equal status with men, 
as in other professions. 


Not-so-easy manganese 


ANGANESE, that important constituent of steel, 

is the subject of a great deal of hard thinking and 
hard work in various parts of the world in trying to 
make its production economical. From India recently 
came news of success with a process for producing 
manganese electrolytically from low-grade ore—a quest 
which has kept Indian research workers busy for many 
years past (see CHEMICAL & PROCESS ENGINEERING, 
1954, 35 (3), 89). It is reported that the new process 
developed at the National Metallurgical Laboratory, 
Jamshedpur, ensures production of metal of 99.95% 
purity from low-grade ores. If so, this is an important 
advance for India, whose total reserves of manganese 
ore are estimated at 150 million tons—60 million tons 
of this high-grade and the rest low-grade. Nearly 
a million tons of high-grade ore are exported annually 
or utilised for ferro-manganese production, while the 
low-grade ores are mostly dumped as waste. 

In the U.S.A., which is not so well off in workable 
manganese deposits, no new development comes to 
brighten the picture of the country’s heavy reliance on 
imports. Many attempts have been made to develop 
an economical method of concentrating low-grade 
manganese and, although results have been encourag- 
ing, no universal treatment has yet come to light. 
Some methods have been direct smelting of low-grade 
ores, leaching and oil-emulsion flotation. Electrolytic 
production, too, has featured at some U.S. metal- 
lurgical works and, indeed, it was the American 
advances in this field that provided the inspiration 
for the initial efforts in India. 

Normally, as is revealed in a recent bulletin of the 
Colorado School of Mines, the United States can 
supply about 10°%, of its manganese requirements from 
domestic deposits. The remainder must come from 
other areas of the world. Since the U.S.S.R. contains 
about 60°%, of the world’s manganese in large, low- 
cost, high-grade mines, it could be the world’s largest 
exporter. Before 1948, more than a third of U.S. 
imports came from the U.S.S.R. but, the report says, 
shipments have now been completely stopped, 
apparently in retaliation to the U.S. embargo on 
export of strategic materials. 

One of the world’s biggest sources of manganese is 
West Africa and the opening of a new manganese 
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mine there to be operated at only about 50% of its 
productive capacity gives some idea of the trickiness 
of the manganese market today. Some questions 
were asked by the shareholders of the company 
concerned, South African Minerals Ltd., at its annual 
meeting. The chairman and managing director 
explained that the mine was to be a ‘ captive’ one, 
owned by the United States Steel Corporation. When 
demand was good such mines supplied the major 
needs cf their consumer-owners and when demand 
was low they put manganese on to the market in 
competition with ‘free’ producers. He pointed out 
that it would be uneconomic to increase the mine’s 
production beyond the 50% planned. Other large 
producers had not been able to find a market at all; 
as it was, the 50° production would enable the mine 
to continue development, putting it in a stronger 
position should market conditions change. 


Pig iron from scrap 


LTHOUGH the use of electric-arc furnaces for 

producing steel from scrap metal is quite com- 
mon today, the production of pig iron from reclaimed 
scrap steel is a departure from normal practice. At 
their foundry department at Hollinwood, Manchester, 
Ferranti Ltd. will be doing just this, using scrap which 
consists basically of croppings from transformer 
laminations and other mild steel. Ferranti will thus 
make a big saving in cost, as pig iron was formerly 
bought from an outside source. 

The furnace to be used is a Birlefco 1,600-kva. 
electric-arc unit of 3 tons’ capacity. Besides pig iron, 
Nomag non-magnetic grey cast iron, spheroidal- 
graphite iron and another type of cast iron will be 
produced. 


Geothermal power progress 


SPOT of bother with the Wairakei geothermal 

power station in New Zealand raised a suspicion 
that the project would not come up to expectations. 
But all is well; the trouble was with the ancillary and 
not the main plant. The main machinery is in perfect 
condition after six months’ running and this suggests 
that the scheme will be an outstanding success. So 
said Mr. A. E. Davenport, general manager of the New 
Zealand Electricity Department, at a conference of 
electrical supply authorities, and he said his Depart- 
ment was confident that the station, the first of its type 
in the British Commonwealth, will be in full produc- 
tion on schedule. He pointed out that they had been 
running an incomplete station and certain materials 
had not arrived on schedule. The recent shut-down 
was to allow the installation of automatic equipment 
which has eliminated the need to dash from the 
powerhouse to the well field in the event of any 
breakdown. 

Power production from Wairakei is, however, behind 
schedule, according to the N.Z. Minister of Electricity. 
He announced that the station was now generating 
16,000 kw. 


Alé 


Transatlantic grinder 


E hear so much about Amierican equipment and 

processes being manufactured in Britain and 
Continental Europe that it makes a refreshing change 
when things are the other way round. This is the 
case with the Vibro-Energy mill, a British development 
which is soon to be manufactured under licence in the 
United States. The mill, described in CHEMICAL & 
PROCESS ENGINEERING, 1958, 39 (7), 263, effects fine 
grinding with close control by the use of high- 
frequency, small-amplitude vibrations. Its makers 
see it as something that could replace and do a better 
job than the ball mill in many industrial applications. 
It can also make an efficient job of grinding many 
materials which are now dealt with by fluid-erergy, 
chemical precipitation and similar methods. 

The Vibro-Energy mill is a joint development of 
Wm. Boulton Ltd. and W. Podmore & Sons Ltd., and 
these two firms have now entered into contract with 
the Southwestern Engineering Co. of Los Angeles, 
California, for the manufacturing and marketing of 
the mill in the United States and other parts of the 
Western Hemisphere. 

According to Mr. E. M. Breeze, managing director 
of Wm. Boulton, the new mill can cut grinding time 
as much as 75%, while space requirements are only 
one-sixteenth of a ball mill’s for a comparable output. 
Less contamination of the product, controlled heat, 
easier sampling inspection and easier draining and 
cleaning are among other advantages claimed. 


Swedish pulp drier in U.S.A. 


HE new $38-million sulphate pulp mill of 

Bowaters Carolina Corporation at Catawba, South 
Carolina, U.S.A., includes a pulp drier of Swedish 
origin which, utilising a stream of heated air at very 
high velocity to convey the pulp sheet through the 
machine, is the first of its type to be used in North 
America. Bowaters say that this machine has proved 
to be superior to machines in which the sheet is 
conveyed by mechanical means, since the air is used 
to convey the sheet and dry it at the same time. The 
high velocity of the air also leads to a higher specific 
evaporation capacity with a subsequent reduction in 
drier size and higher operating speeds. 

A feltless wet machine rated at 400 tons/day feeds 
the drier and is designed to handle bleached, semi- 
bleached and unbleached pulp. When operating on 
bleached pulp, stock is pumped from a 75-ton, high- 
density tank through a consistency regulator to a 
surge chest. From this chest the pulp is pumped 
through a consistency regulator and magnetic flow- 
meter into a fan pump which pumps dilute stock 
through a set of centrifugal cleaners to the sheet former 
headbox, from which stock enters the sheet former. 
The sheet is removed from the face of the forming 
cylinder by means of a rubber couch roll. A shredder 
conveyor is mounted at the discharge of the forming 
cylinder to repulp the sheet when threading the we! 
end of the pulp drier. The pulp passes through two 


CHEMICAL & PROCESS ENGINEERING, December 195° 

















Cnemager - 





— 
ARES 





presses, after which it enters the drier, where it makes 
17 horizontal passes for a total sheet length of about 
one-third of a mile inside the drier. 

To circulate the hot air in the drier 120 fans driven 
by 12-h.p. motors have been installed in the drier 
housing. The fans are so arranged that one fan at 
a time may be removed for maintenance with no loss 
of production. Drive rolls are located at the end of 
each pass within the drier. The drive and bearing 
supports for these drive rolls are mounted outside the 
hot air zone for ease in maintenance and lubrication. 

Heat for the drier is provided by steam coils which 
are supplied with 150 p.s.i.g. saturated steam. An 
economiser is mounted on the roof of the drier building 
to recover the major portion of the exhaust heat from 
the drier. This heat is used to preheat the fresh air 
make-up to the drier and the heating of water for the 
sheet former. To regulate the amount of tension in 
the sheet, a hold-back press has been located between 
the drying machine and the cutter. 

The pulp drier machine is driven by a 200-kw. 
motor-generator set with d.c. drives mounted on each 
piece of equipment. Control devices have been 
provided to measure and control the tension between 
each section of the drier. 


Keep standards moving 


HE need for keeping engineering standards con- 

stantly under review and up to date was stressed 
by Sir Christopher Hinton, Chairman of the Central 
Electricity Generating Board, in a recent speech in 
London. He recalled incidents in his earlier career 
with Brunner Mond and I.C.I. and his war-time 
connections with the Ministry of Supply. These and 
subsequent experiences had convinced him that 
standards should not remain static or unaltered for 
long pericds. And, to be really effective, they should 
not be too wide in range or scope. 

He appreciated the work and difficulties of the 
British Standards Institution, who often had to 
prepare British Standards to satisfy many user and 
manufacturing requirements. Attempts to satisfy all 
these demands can, however, reduce the value of 
standards in important applications. 

Sir Christopher was speaking at the annual luncheon 
of the Engineering Equipment Users’ Association 
which, he said, was successfully carrying out the type 
of standardisation work he had originally contemplated 
when with I.C.I. A suggestion he had made at that 
time, that I.C.I. might approach a few other organi- 
sations with the aim of promoting or- adopting joint 
standards, had proved unacceptable on the ground 
that such action might be regarded by some as forming 
a ‘ buyers’ cartel,’ which would lead to the setting up 
of an opposing ‘sellers’ cartel’ to the detriment of 
both sides. The growth and success of the E.E.U.A. 
had shown that such fears were unjustified. Never- 
theless, he felt that the possibility of them arising 
again should be kept in mind by the Association when 
considering extension of its membership and the 
scope of its future work. 
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New fields for Canadian effluent-dis posal 
process 


SIMPLE, very rapid and relatively cheap method 

for dealing with sanitary sludges and many types 
of industrial pollutants has been undergoing successful 
community-scale testing at Beaconsfield, Quebec, 
Canada. This is a residential suburb of some 7,000 
population about 15 miles from down-town Montreal 
and fronting on Lake St. Louis, a wide section of the 
St. Lawrence River. The community, previously 
dependent upon individual cesspools and septic tanks, 
is completing installation of a network of sewer lines 
and a primary sewage treatment plant. 

The new feature of this treatment plant is the 
replacement of conventional bacterial digestion and 
drying of the settled raw solids by a method known as 
the Atomized Suspension Technique (or A.S.T., for 
short). This method destroys odours and bacteria in 
this material and burns it to a harmless inorganic ash 
in less than a minute. A.S.T. has been handling the 
sludges from Beaconsfield for several months and has 
been provisionally accepted by the Town Council as - 
a permanent part of the primary treatment plant. 

The A.S.T. procedure was developed by the Pulp 
and Paper Research Institute of Canada during research 
on the recovery of chemicals from the spent liquors of 
pulp mills. It is now evident that A.S.T. may also 
be applied to many other types of effluent from indus- 
trial plants, to the primary processing of chemicals and 
ores to the drying of foodstuffs and pharmaceuticals 
and, perhaps, even to the conversion of sea-water 
into fresh water. 

The A.S.T. reactor is essentially a tower the wall of 
which is kept at a high temperature. When a slurry 
or solution is atomised into it, the moisture of the 
droplets flashes into superheated steam. This becomes 
the carrier vapour, as the evaporating droplets move 
down the tower. Part of the way down, all the moisture 
has been converted to steam and the solid particles 
are suspended in an essentially non-turbulent vapour 
of their own creation. As this suspension continues 
down the reactor, various kinds of physical and 
chemical reactions can be induced, one after another, 
and all in a few seconds. For example, if the solids 
are organic materials, a small amount of air can be 
introduced to bring about combustion. 


Improved control of fluidised beds 


HREE research workers of the United Kingdom 
Atomic Energy Authority have devised apparatus 
which is claimed to give more trouble-free and accurate 
indication of conditions prevailing in fluidised-bed 
processing equipment than earlier probe devices based 
on electrostatic or pneumatic systems. The new 
apparatus measures electrically the heat-transfer co- 
efficient within the fluidised bed in the region of a 
heated probe and thus gives an indication of the 
conditions prevailing around it. 
So far, instruments intended to record changing 
conditions of fluidisation have often been limited in 
their use to materials with low electrical conductivity 
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and have tended to clog with the materials being 
processed. Furthermore, in many cases, the probe 
used is of necessity so large that it causes perturbations 
in its vicinity, though uniformity exists throughout 
the rest of the bed. Other types of apparatus are 
too prone to mechanical shock damage. 

The new apparatus, devised to avoid these pitfalls, 
consists of an electrically-heated probe maintained at 
a higher temperature than the bed and means to 
measure the power fed to the probe to maintain it at 
constant temperature. Any perturbation in the fluid 
surrounding the probe will be reflected by a fluctuation 
in the power fed to it. 


Electronic control for German refinery 


N the eight years since the world’s first electronic 

process control system for an oil refinery was installed 
—at Llandarcy in South Wales—considerable further 
progress has been made in applying this technique to 
the petroleum and petrochemical industries. A large 
number of engineers and executives, including some 
from the petroleum, chemical, gas and steel industries 
as well as from the plant-construction and instrument 
fields, had an opportunity of seeing how far electronic 
control methods have progressed when Evershed & 
Vignoles Ltd. invited them to inspect a large control 
panel and desk for installation at the Dinslaken oil 
refinery of the B.P. Benzin & Petroleum A.G., 
Germany. 

The control desk contains the process controllers, 
indicating and recording facilities, supervisory instru- 
ments and manual control provisions for two crude- 
distillation units, a Hydrofiner, a catalytic reformer 
and a re-distillation unit. Thus it accommodates 
within a remarkably small space every one of the 120 
separate control loops which are required for the 
operation of the 100,000-bbl./day refinery. 

The most impressive feature of the panel, perhaps, 
is the extensive use of ‘in-line scanners’ so that, 
during satisfactory operation of the refinery, an 
unbroken shadow line is presented to the operator 
and any break in this line immediately pinpoints the 
unit in which a deviation from desired conditions has 
occurred; it also gives an indication of the magnitude 
and direction of this deviation. 

An unusual feature of the control panel is the pro- 
vision of only two recorders for each panel (apart from 
the recorders employed for standard temperature 
measurements), each permitting the recording of plant 
parameters from 16 different points distributed widely 
throughout the refinery, through a simple plug-in 
selection system. With this arrangement it has been 
possible to satisfy in a most concentrated form the 
comprehensive instrumentation and recording facilities 
required during start-ups, etc., occupying only a 
minimum of panel space, and achieving a panel layout 
of admirable simplicity. 

Selection of temperature measurements to accom- 
modate the multiplicity of information required at the 
central control room is provided by a switching system 
based on telephone-type keyswitch boards mounted on 
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each control desk, so that, despite the relatively small 
number of recorders, comprehensive coverage is 
attained. In general, the temperature-measuring cir- 
cuits consist of a thermocouple feeding into a potentio- 
metric recorder via the switchboard. There are, 
however, certain loops where d.c. amplifiers are 
employed to convert the thermocouple output voltage 
into a signal suitable as measured value input for a 
process controller. 


PTFE pipework achievements 


HE advantages of PTFE as a material of con- 

struction for anti-corrosive service are well known, 
but the problems which plastics manufacturers have 
to overcome so that the material can be made available 
in the desired forms have been less widely publicised. 
In a lecture delivered in London recently Mr. T. R. 
Thierry, of the Resistoflex Corporation, U.S.A., went 
over some of the snags that had been encountered in 
producing pipe linings and components in PTFE, and 
some of the results that had been achieved. 

He discussed, for instance, the factors which, 
coupled with the high bulk density of PTFE powder, 
generally limit extrusion of tubes in the relatively 
larger sizes required for lining pipe to heavy-wall 
thicknesses averaging about } in. Despite the fact 
that three different types of PTFE powders, according 
to the degree of granulation or particle size, have been 
developed, all attempts to extrude thinner wall thick- 
nesses, down to approximately ;; in. in pipe sizes of 
1 in. and larger, have been only partially successful 
owing to intermittent porosity. As a result, all three 
of these powders are generally limited to preforming 
into relatively thick sections such as the conventional 
range of sizes of ordinary sheets, rods and tubes. 

However, a very fine grade of PTFE has been 
developed by Du Pont which is compounded with 
lubricants and a very small amount of carbon black 
is added. It is claimed that this method results in 
uniform products of consistent density with, usually, 
twice the tensile and compressive strength, ductility or 
flex-life of those obtained by conventional processes. 

A suitable material for lining pipe having been 
developed, it remained to find a way of getting the 
lining to stay locked inside the pipe over a wide range 
of process temperatures, and with it some means of 
overcoming the thermal expansion difference of 
approximately ten to one between the PTFE liner and 
the steel pipe. According to Mr. Thierry, this problem 
has now been solved to the extent that the liner is 
under controlled tension regardless of size or length 
and, as the temperature of the process stream increases, 
all the way up to 260°C., the liner simply tends to 
overcome its inherent tension without elongating. At 
the same time, the liner resists collapse under negative 
pressures by attempting to expand diametrically 
within the housing. This only causes the liner to lock 
itself more tightly in place as the temperature in- 
creases. 

The Resistoflex Corporation’s PTFE-lining process 
is being operated in the U.K. by B.T.R. Industries Ltd 
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Economical Production of 






Sodium Thiosulphate 


By F. Molyneux, pn.p., B.sc.(Lond.), B.Sc.(Eng.), A.M.I.Mech.E., A.M.I.Chem.E. 


Production of photographic-grade sodium thiosulphate (‘hypo’) at a cost of £17 10s. per ton, 
compared with an average market price of £34 per ton, is made feasible by the process described. 


HE rapid exhaustion of the Le 

Blanc waste which up to the 
period of the first world war had pro- 
vided the raw material for ‘ hypo’ 
manufacture made it necessary to find 
a new process for the economic pro- 
duction of this material. The most 
likely process for the direct preparation 
of sodium thiosulphate was by the 
reaction between sodium sulphite and 
sulphur, according to the equation: 


Na,SO, + S = Na,S,0, 


This reaction had long been known 
and was featured in the textbooks, but, 
until investigated thoroughly by Har- 
greaves and Dunningham! at this time, 
the conditions for applying it com- 
mercially had not been worked out. As 
a result of the work carried out by 
Hargreaves, Dunningham and Hit- 
chens on this reaction and the process 
variables governing it, a process for 
commercial manufacture was patented 
as early as 1915." 

In spite of this, however, and 
although the demand for hypo, though 
relatively small, was still constant, the 
process never became established on 
an industrial scale. The factors con- 
tributing to this were many, but the 
major economic factor remained for a 
long time that the price of sodium 
thiosulphate was actually lower than 
the current price of sodium sulphite 
and, since the small demand for hypo 
could be met satisfactorily as a by- 
product of heavy organic manufacture, 


No. of Grammes of Anhydrous 
Na.S,O, Soluble in 100 g. Water 
(Ref.: ‘Handbook of Chemistry and Physics,’ 








3rd edition, p. 1602. Chemical Rubber 
Publishing Co., Cleveland, Ohio, 1957) 
Temp., °C. | G./100 g. H,O 

0 52.5 

10 61.0 

20 70.0 

30 84.7 

40 102.6 

50 169.7 

60 206.7 

80 248.8 

90 254.2 

100 266.0 
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the process remained generally in 
abeyance. 

This picture has, however, tended 
to change recently in that the expan- 
sion of synthetic phenol production, 
based on the old classical fusion pro- 
cess, gave as a by-product large 
additional supplies of sodium sul- 
phite. Frasch sulphur, after the 
period of anxiety concerning the extent 
of reserves, became plentiful and 


stayed cheap, while expanding usage 
of sodium thiosulphate in the photo- 
graphic, oil additives and organic 
trades placed a heavy burden on 
existing sources. 

With this situation in mind, a pilot 
plant was set up to investigate the 
manufacture of commercial hypo, 
using sodium sulphite, as produced in 
synthetic phenol manufacture, and 
commercial Frasch sulphur. 





| 


aSO 





600 


500 








O 


AlO “x 








400 








300 


200 














= 
) 


PARTS Na,S,O, PER 100 PARTS H 


130 








‘0 
>) 


On 
° 





PARTS: HYDRATE PER 100 PARTS EXCESS H,O 
3 
° 























oO 4 . . . 10 

-10 O 10 20 30 40 50 60 7O 80 90 
TEMPERATURE °C 

Fig. |. Solubility data for sodium thiosulphate and the hydrates. 









pecee een 
SULPHUR == 


















































Na, SO, = 
WATER a 

+ iit 
STEAM __ 
SOPRs.i-g: 
























Fig. 2. Pilot plant for producing pure photographic-grade sodium thiosulphate from by-product sulphite 
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Process investigation 

The experiments of Hargreaves and 
Dunningham started with sodium sul- 
phite, sulphur and water present in 
amounts equivalent to a 55.6% w/w 
solution of Na,S,O,, and they showed 
that initially a saturated solution of 
sodium sulphite is formed and this is 
rapidly converted to sodium thio- 
sulphate at the surface of the sulphur. 

As the concentration of the thio- 
sulphate increases, that of sodium 
sulphite decreases and the rate of 
reaction tends to fall off. 

Considering the system Na,SO,/ 
H,O/Na,S,O, at the reaction tem- 
perature of 80°C., it could be seen 
that, at this concentration of thio- 
sulphate in solution, the sodium sul- 
phite solubility decreased and con- 
sequently a virtually pure solution of 
thiosulphate could be obtained. This 
could also apply to impurities in the 
sodium sulphite which, being mainly 
sodium salts, had a similar low 
solubility product.® 

It could thus be assumed that it was 
advantageous to produce as strong a 
solution of sodium thiosulphate as 
possible in the initial reaction stage. 

Solubility data* for sodium thio- 
sulphate and for the hydrates (Fig. 1) 
show that the most stable hydrate is 
the pentahydrate (from —10 to 48.2°C.) 
and that, if crystals of pentahydrate 
are heated to a temperature of over 
55°C., the crystals dissolve in their 
own water of crystallisation. 

It is possible to prepare solutions 
containing more thiosulphate than is 
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required to form the pentahydrate, but 
these tend to set as a solid mass on 
cooling. 

Hargreaves and Dunningham re- 
commended, therefore, that the pro- 
cess should be based on the produc- 
tion of a maximum concentration of 
62%, of Na,S,O,, or with more solvent 
than is required to crystallise out all 
the Na,S,O, as pentahydrate. 


Rates of reaction 

The governing feature in any econo- 
mic process for the manufacture of 
sodium thiosulphate is the rate of 
reaction. By the law of mass action 
this is proportional to the mass of the 
reacting substances, so that an in- 
crease of the concentration of sulphite 
or sulphur, or both, should lead to an 
increased rate and equilibrium concen- 
tration of thiosulphate being attained 
at a high figure in a shorter time. 

Hargreaves and Dunningham found 
that, if sufficient excess sulphur is used 
to form a pasty mass with a mixture of 
sodium sulphite and water in propor- 
tions required to produce a very con- 
centrated solution of thiosulphate, and 
if this mixture be reacted at 60 to 
100°C., then the reaction is completed 
in 2 hr. or less. 

The excess sulphur could then be 
removed by filtration and used again 
in the next charge, and it was claimed 
that, if a solution of thiosulphate is 
produced by this means, no puri- 
fication at all is required, even when 
using the crudest of raw materials, and 
the excess sulphur can be used after 


separation in successive charges until 
the build-up of impurities necessitates 
its rejection. 

The reactions developed by Har- 
greaves and Dunningham were further 
investigated by Watson and Rajago- 
palan‘ who found that, contrary to 
the results previously reported, the 
rate of reaction was independent of 
the concentration of sulphite used, but 
that with an excess of sulphur equal to 
three times the amount stoichio- 
metrically required for reaction, then 
the reaction was complete in 1 hr. at 
a temperature of 80°C. 

This mixture contained only suf- 
ficient water to produce a 29%, 
solution of thiosulphate. 

The effect of surface-active agents 
on the rate of reaction has also been 
investigated with favourable results. 
No details were actually available, 
however, concerning the effect of 
appreciable amounts of impurities in 
both sulphur and sulphite on the rate 
of reaction, so that a programme was 
undertaken with the object of produc- 
ing pure photographic-grade sodium 
thiosulphate using by-product sulphite 
and commercial Frasch sulphur, and 
investigating process variables under 
these conditions. 


Investigational plant and 
procedure 

The plant consisted of a smal! 
reactor of 5-gal. capacity fitted with 
a variable-speed mixer and with both 
electric and steam-coil heating or coi! 
water cooling. The remaining iten 
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Experimental results 
The results obtained in this investi- 
gation are illustrated in Figs. 3, 4, 5 
and 6 end are tabulated in Table 1. 
The series (i) experiments were 
generally in line with Watson and 


were assembled around this unit, as 
indicated in Fig. 2.7 
effects of process variables on the rate 
of reaction, at a constant temperature 
of 80°C., were studied: 
(i) Effect of varying sulphite con- 
centration with the stoichiometric 
amount of sulphur present. This 
sulphur was not treated in any 
special way, excepting in that the 
commercial sulphur was riddled 
through a 20-mesh screen and 
only sulphur passing this was 
In practice, it was found 
that any lumps present could be 
quickly broken down to this size 
using a light timber ram. 
Effect of variation of sulphur 
excess with a constant concen- 
tration of sodium sulphite. 
Effect of varying the size of sul- 
phur particles with a constant 
sulphite concentration. 


The following 


Experimental Results, 
Effects of Variables on Rate of 
Reaction 


Thiosulphate formed 








4 Ratic: -—.—~ wer - GE 
ta Sulphate used 
s Firal thissvlphate 
Time concentration 
hr. min. | 
30°, 40°, 50°, 
Series (i): With stoichiometric sulphur 
30 | 0.101 0.114 | 0.138 
1 | 0.200 | 0.227 | 0.154 
1 30 | 0.246 0.224 | 0.388 
2 | 0.280 0.345 | 0.333 
2 30 | 0.370 0.285 | 0.526 
‘ 3 30 | 0.489 0.352 | 0.550 
4 | 0.398 — 0.609 
4 45 | 0.432 0.357 | 0.578 
Series (ii): With 50°, excess sulphur 
30 0.089 | 0.055 0.077 
1 | 0.151 | 0.105 | 0.136 
1 30 | 0.225 0.131 0.254 
2 | 0.145 0.214 0.350 
2 27 0.324 0.225 | 0.527 
3 35 | 0.396 —- | — 
4 | 0.317 | 0.310 | 0.320 
5 | 0.500 | 0.550 | 0.667 
6 | 0.777 | 0.534 | 0.883 
Series (iii): With 100°, excess sulphur 
45 | 0.26 0.23 0.50 
1 15 | 0.33 0.26 0.54 
1 45 | 0.46 0.29. | 0.75 
2 15 | 0.38 0.38 | 0.41 
ee 2 45 0.43 0.17 | 0.40 
ea 3 15 1.00 0.43 | 0.99 
a + 0.53 0.71 | 1.18 
is 4 30 | 081 | 0.83 | 1.67 
Ee 5 0.69 | 0.95 2.70 
z 6 | 0.80 | 1.02 | 0.80 
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Figs. 3,4,5 and 6. Graphical illustration 
of results of experiments on the effect of 
process variables on the rat2 of reaction. 


Rajagoralan predictions and, as would 
be expected from a heterogeneous 
reaction of this type, these indicated 
that rate of reaction was substantially 
independent of sulphite concentration. 

Series (ii) experiments indicated 
that the rate of reaction was generally 
proportional to the excess sulphur 
present and it was found that, with 
the untreated sulphur used, and with 
an excess sulphur amounting to 200°, 
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the reaction could be completed in 
4 hr. to produce a solution containing 
50°, sodium thiosulphate. 

Series (iii) experiments repeated this 
more successful run, but using 200%, 
excess sulphur, the sulphur being 
ground to flour in a pebble mill. 

In addition to the reaction rate 
being increased so that the reaction is 
complete in 2 hr., the graph is notable 
in that there is no sudden increase 
in rate of reaction at approximately 
halfway through the reaction, as is so 
noticeable in the series (ii) experiments. 

This can be attributed to the break- 
down of the sulphur and its solution 
in sulphite when the particles have 
attained the size approximating to the 
particles of sulphur flour produced in 
series (iil). 

It was, however, considered that the 
economics of sulphur reduction pre- 
cluded its use in a low-cost product, 
as is thiosulphate, and further work 
proceeded using the untreated sulphur 
and the data of the series (ii) experi- 
ments. 


Separation and crystallisation of 
sodium thiosulphate 

It was found that, at the reaction 
temperature of 80°C., the excess sul- 
phur ravidly settled to the bottom of 
the reactor and the supernatant thio- 
sulphate solution could then be quickly 
run off. 

This solution was pumped into a 
small water-jacketed vessel fitted with 
a variable-speed stirrer in which the 
thiosulphate crystallisation could be 
carried out. 

The analysis of the sodium sulphite 
used was as follows: 


Water 6.2 

Sulphite 86.7 (as Na,SO;) 
Sulphate 4.57 (as Na,SO,) 
Free NaOH 0.95 

Sodium phenate 1.15 

Fe as Fe.O, .. 0.36 


and it was hoped that, in accordance 
with Hargreaves’ experiments, the 
impurities would remain with the 
excess sulphur in the reactor. This 
unfortunately did not prove to be the 
case with the sodium phenate which 
followed the thiosulphate into solution 
and crystallised out on the surface of 
the thiocrystal. 

In addition to causing a distinct 
pink coloration, suggesting a per- 
centage impurity far higher than that 
actually present, the presence of the 
phenate caused a distinct change in 
crystal habit. 

It was impossible to produce photo- 
graphic-grade, pea-size prismatic cry- 
stal, the crystal being small and 
necdle-shaped, and thereby having an 
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extremely strong tendency to set into 
a solid mass which proved difficult to 
break by normal grinding procedures, 
largely because of the strong tendency 
for the thiosulphate to revert to a 
solution whenever mechanical work 
and consequent heat was employed. 

Various techniques of adsorption, 
absorption and liquid extraction were 
tried on the thiosulphate solution, all 
without success. 

Purification of the sulphite could, 
however, be achieved without great 
difficulty either by recrystallisation of 
the sodium sulphite as the deca- 
hydrate, or by slurrying up with 
methanol and separating the purified 
slurry of sodium sulphite. 

Both these methods were considered 
uneconomic in industrial practice, the 
most satisfactory procedure being that 
of removing the phenate as crude 
phenol by drying the impure sulphite 
in a stream of 18 to 20°, CO, exhaust 
gas + 80 to 82% N, inerts, at a tem- 
perature of 700 to 750°C., and con- 
densing the phenol in a jet scrubber 
supplied with 5° sulphuric acid. The 
acid is recirculated from a decanter, 
the phenol being recovered from the 
top of this. This phenol would 
actually pay for the cost of purification. 

Using this purified sulphite it was 
found that photographic hypo in pea- 
size crystal could be prepared. 

The crystallisation conditions were 
the use of 20-mesh crystal seed in a 
jacketed mixer, the cooling water being 
recirculated so as to reduce the tem- 
perature at the rate of 5 to 10°C./hr. 
from the inlet crystalliser temperature 
of between 60 and 70°C. to between 
30 and 40°C., at which temperature 
the slurry of crystal and mother liquor 
was removed and then, after centri- 
fuging off the mother liquor, the thio- 
sulphate crystals were dried in a rotary 
drier and screened. 


Materials of construction 


The small pilot plant used in these 
experiments was assembled from 
material immediately available, and 
considerable corrosion was experienced 
by the attack of sulphur under moist 
conditions and at the reaction tem- 
perature of 80 to 85°C. on materials as 
diverse as copper, aluminium, brass, 
stainless steel and lead. 

A cast-iron reactor proved reason- 
ably satisfactory in service, but the 
increase in iron content of the resultant 
thiosulphate would render this material 
unsuitable for commercial production 
of photographic sodium thiosulphate. 
The most suitable reactor is a steam- 
jacketed cast-iron vessel, enamel-lined 
and fitted with a slow specd agitator. 
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The reactor, or digester, should be 
preferably open-topped, since it was 
found that, commencing with a solu- 
tion of sulphite and water to give a 
30%, solution of sodium thiosulphate, 
and adding 200°, sulphur excess over 
the stoichiometric proportion required 
for reaction, and at the reaction tem- 
perature of 80 to 85°C., over the 
reaction period of 4 hr. the loss by 
evaporation resulted in a 50% w/w 
solution of sodium thiosulphate. 

The advantages of this method lay 
in the fact that the large excess of 
sulphur is present under dilute con- 
ditions, the sulphite is completely in 
solution, and the viscosity of the solu- 
tion is low, so that formation of thio- 
sulphate proceeds at a maximum rate. 
This method of operation secures a 
high thiosulphate concentration with- 
out the disadvantages of a solution 
which is so viscous that it is un- 
manageable. 

The supernatant concentrated solu- 
tion of sodium thiosulphate at 50°, 
w/w Na,S,O, has to be maintained at 
a relatively high temperature, so that 
pumps, lines, filters, etc., to the 
crystalliser should be jacketed. 

It was actually found somewhat 
easier to work with a 40 to 45% 
Na,S,O, solution from the reactor, and 
with this at an initial temperature of 
85°C. it was possible to maintain con- 
ditions through the stainless-steel cen- 
trifugal pump and stainless-steel Meta- 
filter to the cast-iron enamel-lined and 
jacketed crystalliser, where.it arrived 
at a temperature of 60 to 65°C. 

All pumps, lines and equipment, 
however, required lagging. The cry- 
stalliser was fitted with a slow-speed, 
anchor-type stirrer, also enamel- 
covered, and revolving at 8 to 10 
r.p.m., scraping the sides of the 
crystalliser. 

The temperature is reduced from 
65 to 30°C. over a period of 4 to 6 hr., 
the seed crystal being added when the 
temperature reaches 45 to 50°C. 

The resulting slurry is dropped from 
the bottom of the crystalliser via a 
chute to a Hydrofuge, the surplus 
mother liquor being spun off and 





IMPULSE RENDERING 


A forthcoming article by Dr. R. 
Chayen will discuss ‘impulse ren- 
dering’ as a means of extracting 
natural products from plant and 
animal material, and as a process 
likely to find increasing application 
in the chemical industry. 











returned to the digester, whilst the 
clear, colourless, prismatic crystals of 
photographic ‘hypo’ go to a com- 
bined rotary drier and trommel screen. 

The use of laminated phenol alde- 
hyde plastic was found to provide a 
very satisfactory rotary drier and 
screen for this operation, and to have 
none of the defects generally associated 
with this type of machine. 


Analysis 

It was necessary to devise some 
control method of analysis to deter- 
mine (a) the increase in concentration 
of thiosulphate and (5) the elimination 
of sodium sulphite. Since both 
sodium thiosulphate and sodium sul- 
phite react quantitatively with iodine, 
a total iodine estimation was first made 
to give total sulphite and thiosulphate, 
the reactions being: 


2Na.S,0, ob I, — Na,S ,O, + 2Nal 
ee (1) 
Na,SO, + I, + H,O — 2HI + Na,SO, 
Bh Kab Mite (2) 


The sulphite was then estimated by 
titrating the HI formed in reaction (2) 
against standard caustic, using phenol- 
phthalein as an indicator, and the 
thiosulphate concentration obtained by 
deduction of the estimated sulphite 
from the total. 

The finished sodium thiosulphate 
concentration was obtained by deter- 
mination of specific gravity, using a 
Twaddell hydrometer and the tables 
given by Perry.® 


Conclusion 


Using recrystallised sodium sulphite 
Na,SO,7H,O and screened commercial 
sulphur, it was found commercially 
feasible to produce photographic-grade 
sodium thiosulphate at a cost of 
£17 10s./ton. This compares with an 
average market price of £34/ton, the 
only difficulty being that of the removal 
of sodium phenate from the by-pro- 
duct sulphite, and it was considered 
that this would only be economically 
feasible on plant scale at source using 
the method outlined. 
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HE following article covers size 

reduction developments reported 
in the literature since the last review! 
was prepared. On this occasion, as it 
covers a longer period than usual, and 
deals with a correspondingly larger 
number of developments, the article 
has been divided into two parts, to 
appear in separate issues. Part 2 will 
be mainly concerned with the applica- 
tions of comminuting machinery in 
various industries, and with equipment 
for fine grinding. 


Ball mill experiments 

Bond’s ‘ third theory of comminu- 
tion’ was tested experimentally by 
Kaunewurf,? working with cement 
clinker in a small ball mill under 
laboratory conditions. A close agree- 
ment was found between theoretical 
and actual values of the energy 
required. The grindability of the 
clinker decreased in proportion to the 
increase in silica content and it was 
possible to obtain a ‘ work index.’ 
Values which indicated relative ease of 
grinding were 0.94 to 1.21 for cement 
clinker and, on the same scale, 0.8 for 
oyster shells, 2.0 for limestone and 2.85 
for shale. 

The good results obtainable in prac- 
tice when a ball mill is worked at 
super-critical speeds has thrown doubt 
uron the existing theory, namely that 
crushing and grinding occurred only 
by localised sliding of the charge in 
relation to the mill wall. Actual 
observations made in a glass-fronted 
ball mill have shown that when run- 


ning at above the critical speed the . 


charge oscillates within the mill shell, 
resulting in the formation of a leading 
edge of the charge which projects 
above the bulk of the contents of the 
mill only to collapse (Fig. 1 (a) ) and 
fall as a coherent mass upon the lower 
portion of the charge (Fig. 1 (6) ). 

In this way a heavy blow is delivered 
upon the charge and not upon the mill 
wall. The apparent failure of coke to 
follow Kick and Rittinger’s laws when 
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broken during handling was shown by 
Mott* to be the result of fissuring. 
When a correction was applied, based 
upon an experimentally determined 
‘fissure index,’ then the expected linear 
relationship was found to apply. Very 
strong foundry cokes, having sub- 
stantially no fissures, required no 
correction factor in this experimental 
assessment. 


-Granulation and ore grinding 


Granulation was the subject of a 
scientific study by a well-known Ger- 
man authority, Prof. Rumpf.® Tests 
were carried out in a granulating disc 
using limestone of uniform size and 
the results agreed well with theory.® 

The nature of the surface of solids 
and the properties of granules were 
considered by Peck’ in a well-illus- 
trated article which described available 
equipment for all the practical methods 
of granulating now available to the 
chemical industry. 

The mechanisation of the method of 
granulating moist, powdered material 
in a rotating drum was specially 
studied by Newitt and Conway-Jones® 
and the factors which determine their 
rate of growth and mechanical strength 
were discussed. 

Tests on the large-scale ball milling 
of ores® in South Africa showed that 
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Fig. |. The two diagrams show how the 

charge in a ball mill oscillates within 

the mill shell when operating at one 

and a half times the critical speed. This 

throws light on the nature of the 

grinding process at super-critical speeds 
(Rose and Trbojevic). 





















with a modern grinding circuit it was 
more economical to pump the discharge 
from the mill to an elevated classifier 
where the sands could return by 
gravity rather than to use a scoop feed. 
At a relatively low rate of air flow 
through a ring ball mill, an increase in 
air speed promoted a progressively 
larger-sized product, but beyond a 
critical air speed the performance 
became erratic and the product covered 
a wide range of sizes.'° For the par- 
ticular mill under test, 8 ft. diam. x 
11 ft. long, rated at 9.6 tons/hr. of 
coal, the critical air flow was just 
under 20,000 Ib./hr. 


Grinding carbonaceous materials 


Experience has shown that, when 
manufacturing electrode carbon, coal 
or coke, grists from edge runner mills 
require less binder than those pro- 
duced in ball mills, indicating a dif- 
ference in angularity of particle. Fig. 
2" shows graphically the difference 
between the edge runner and ball mill. 
The effect of the type of mill was 
found to be consistent and the various 
types of grinding equipment were 
arranged in the following order: 

(1) Cone crusher — highest angu- 

larity. 

(2) Ball mill. 

(3) Pan mill. 

(4) Edge runner—lowest angularity. 
This relationship was quite indepen- 
dent of the particular carbonaceous 
material used in the test, but is a 
function of the ratio of the primary 
fracture to the amount of secondary 
abrasion occurring in the mill. 


Jaw crusher improvements 

The speed of working of a jaw 
crusher is improved if the rocks can be 
kept freely moving through the nip of 
the jaws. A variable eliptical move- 
ment of one jaw relative to the other 
increases the efficiency of operation, 
according to patent claims by two 
separate inventors.'*:'* Overloading 
damage may be prevented by the cor- 
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rect use of resilient rubber between 
the pressure member and jaw." Other 
design improvements have been de- 
scribed in the mounting of the 
jaws.15-18 

A rather unusual, horizontally- 
mounted jaw crusher overcame the 
feeding problem by means of a recipro- 
cating plunger working directly under 
the feed hopper. The lower jaw was 
fixed and the upper jaw was made to 
operate from a separate eccentric 
drive.!® 

Improvements in the lubrication of 
the jaw mounting”® and in the mount- 
ing of a wear plate assembly”! have 
also been claimed. 

An interesting use of the jaw 
crusher for the primary crushing of 
limestone is well illustrated in an 
article** describing the new plant 
recently installed at a Derbyshire lime 
works. The arrangement of the 
crushing plant on the side of the hill 
is shown in Fig. 3. At the head of the 
plant, on the level of the quarry floor, 
is the feed hopper to receive the stone 
from the dumper truck. After passing 
through the grizzly, the under-6-in. 
rock is cleaned by a trommel screen 
of unusual design, having round holes 
(Fig. 4). The oversize is crushed by 
a 54 in. x 42 in. jaw crusher set to 
break the rock to 8-in. size. Inter- 
locked controls are used to ensure 
safety. The plant produces two sizes 
of stone: over 5 in. and 5 in. to 3 in., 
which pass to the kilns, while the 
stone under 3 in. is discharged. The 
total capacity is 200 tons/hr. 


a 40 100 400 
PARTICLE SIZE,» 





Better operation and 
maintenance for gyratory 
crushers 

To help in the more speedy replace- 
ment and maintenance of the crushing 
members of gyrators, Nordberg Manu- 
facturing Co.”* have developed locking 
wedges operating in an annular groove 
which secure the liners to the shell. 
A protective plate for the screw secur- 
ing the crusher cone to the head,” 
and a patent severable head nut” for 
gyratory crushers are also of interest 
to the maintenance engineer. There 
have also been proposals for improving 
crusher head adjustment using screwed 
rods** and hydraulic cylinders?’ and 
also for improved bearing arrange- 
ments.?® 

The severe conditions under which 
this type of crusher operates makes it 
necessary to give special attention to 
the design of bearings, gears, etc., to 
prevent the entry of abrasive dust. 
For this reason, a new oil seal?® and 
a device for running the machine 
under pneumatically sealed condi- 
tions*® are of interest. New feeding 
arrangements*! and a gearbox design*” 
are noteworthy. 


Materials of construction for 
gyratories 

Ni-hard, a nickel-chromium white 
cast iron, has outlasted manganese 
steel for the ‘concaves’ of 30-in. 
gyratories operating on a very abrasive 
quartzite ore at the Spencer Quarries 
Inc., South Dakota, U.S.A. The 
life of these hard-wearing parts was 
increased four-fold. Whether 
the liner plates are of cast iron 
or manganese steel, however, 
they last longer if properly 
fitted and it is helpful to ‘ back’ 
the plates with molten zinc so 
as to provide a solid mass which 
can absorb and distribute local 
stresses.*4 The relatively new 
spheroidal-graphite cast iron 
provides a convenient method 
of making a tough liner which 
can be surface heat-treated to 
give a hard martensite surface. 
The Brinell hardness of the 
wearing surface is at least 600 


1000 and the tensile strength of the 


back of the liner is 31 tons 
sq.in. The recommended com- 


i Grindin, -_ 2m 
ba ~ _ ball mill 4 position is: T.C. 3.4 to 4.2%, 
2 coal coke I edge-runner Si 0.6 to 1.1°%, Ni 5.5 to 6.0%, 
3 coal coke II edge-runner Cr 0.4 to 1.0%, Mn 0.1 to 


(Courtesy: Society of Chemical Industry 
Fig. 2. This graph, in which angularity of 


0.6%.* 


Hammer mills 


particle is plotted against size for coal cokes, 


illustrates the difference between the edge 
runner and the ball mill for grinding car- 
bonaceous materials (Amstein and Watson’). 
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Impact crushers are a versa- 
tile type of comminuting equip- 
ment which always attracts 


much attention. The hammer mill 
with its sizing screen has many variants 
and sundry applications. Thought has 
been directed to the easier replace- 
ment of the sizing screen,** the pattern 
of perforations in the screen,’ more 
precise control of sizing®* and adjust- 
ment of the grinding plates.*® 

Sticky materials are being crushed 
by the impact crusher today; one 
method is to provide uninterrupted 
cleaning of the impact surface remote 
from the area of impact by means of 
a brush or liquid spray.*° The impact 
surface may be rotatable in order to 
afford a continuously changing point 
of maximum impact so that the surface 
wears evenly’ and is capable of more 
precise control relative to the rotor.* 
The material discharge from a hammer 
mill may be assisted by an air or steam 
blower.“ Tremp iron, which often 
causes trouble in a hammer-rotor-type 
Bradford crusher, may be prevented 
from entering the hammer chamber by 
means of a special spider arm.“ 


Other impact mills 

Dobreff** has described, in a well- 
illustrated article, various types of 
impact mill. He has also briefly dis- 
cussed the laws of comminution which 
appear to apply to the pneumatic 
impact mill. 

Adams“* claims an advantage in 
arranging the linear plates along an 
arc of a circle substantially at right- 
angles to the direction of the impelled 
particle. His mill has a means for 
aligning the impact plates in this way 
and provides a simple adjustment to 
maintain them in position. A feed 
device for the lateral introduction of 
the charge in*o a large impact crusher*’ 
and an arrangement for securing the 
wearing plates to the bearer arms** 
are patented. 

For use in mines, a new impact 
crusher features a frame which sup- 
ports the rotor bearings externally of 
the main casing*® and another large 
disintegrator has its complete drive in 
one closed unit above the base plate.*° 
Other modifications to the impact 
arms,*!: 52 impact plates,®** heating for 
both rotor and casing® and tensioned 
wires to break up moist clay® are all 
claimed in German patent literature. 

A new American crusher®® has 
spaced breaker bars encircling the 
rotor which in turn are surrounded by 
a cylindrical grading screen. The 
latter rotates slowly near the outer 
casing of the mill and its internally 
disposed fins convey oversize crush- 
ings to the top where they drop 
through the beater bars to receive a 
second treatment. 
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[Figs. 3 and 4, courtesy: Beswicks Lime Works Ltd. 

and General Electric Co. Ltd. 

Figs. 3 and 4 show the arrangement of the crushing 

plant at the lime works referred to in the article, and 

(below) the trommel screen, 5 ft. diam. = 40 ft. long, 
used for sizing clean limestone. 


















































Lichtenberg,°*’ Borsig®* and Raab*® 
have also claimed improvements in 


beater mills. The air-swept mill® is 
suitable for crushing brown coal and 
for minerals of mixed hardness,*! and 
it is practicable to arrange the crusher 
in series with a tube mill and 
separator.® 

Coal destined for coking is increas- 
ingly being subjected to crushing and 
grading prior to coking.®-®* This is 
one way of offsetting the increasing 
shortage of good coking coal. 

Some recent specialised applications 
of impact crushing devices include 
pelletising or granulating a mouldable 
clay-like material*’: ** or shredding 
soil,®® de-rinding hog fats,”° and a 





metal chip breaker.“1 The beater 
wheel mill” and centrifugal mill are 
suitable for axial feeding with air- 
borne particles which leave the mills 
tangentially along with carrier air.” 


Disc mills 


Disc mills are used for intermediate 
grinding of a variety of materials 
which cannot be effectively dealt with 
by other machines. A typical applica- 
tion is the grinding of waste rubber 
into mesh sizes 20, 30 and 40 at outputs 
ranging from 150 to 200 Ib./hr.” A 
toothed and grooved disc prevents 
clogging by sticky materials; a 
similar effect can be attained by coat- 
ing the grinding area with splinters of 
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tungsten carbide bonded into the steel 
disc with cobalt.77 In one mill the 
grinding disc, rotating about a vertical 
axis, is kept free-running by a sur- 
rounding vibratory ring;** in another, 
a series of spaced cutting discs on one 
shaft operates between a set of taut 
shear bars in the spaces between the 
discs.7® 


Special types of disc mill 

A variant of the disc mill is a com- 
minuting machine having a horizont- 
ally rotating cutter working against a 
perforated plate.*® Other types de- 
scribed in patent literature are multi- 
stage discs with separate adjustment at 
each stage,*! and a continuously operat- 
ing bowl-type crusher into which 
material is fed and after crushing by 
an eccentrically mounted disc is dis- 
charged through the perforated bowl.** 

Pinned disc mills are specially 
recommended* for the reduction to 
powder form of medium hard or 
friable substances such as drugs, roots, 
synthetics, oxides, etc. The powder 
produced is usually between the limits 
of 70°,, through 200 mesh to 90%, 
through 300 mesh. In one type, the 
raw material is fed by a worm-type 
feeder down a feed tube into the 
chamber containing the disc. There 
it passes between the stationary and 
the moving disc receiving repeated 
impacts from the circular rows of pins. 
The various parts of the mill, such as 
feed worm, hopper, cover plate, pinned 
discs, dust bags and discharge chute, 
may all be separately removed for 
cleaning or renewal. A magnetic 
pulley may be fitted to remove tramp 
iron. 


Cone crushers 


Developments in cone crushers 
appear to be confined to small but 
important design improvements relat- 
ing to the mounting of the external 
motor,*! use of V-belts for driving 
the eccentric sleeve*®® and general 
layout.*® 


Roll crushers 


Roll crushers are used for the 
heaviest duties and also for light, 
specialist size-reduction operations. 
Not often, however, is it claimed that 
one machine will take simultaneously 
both large and small pieces of 
material.*’. 8* The apparently impos- 
sible is achieved by the use of square- 
cut grooved rolls, presenting at the 
same time valleys and high spots, the 
latter being in face-to-face relationship. 

For crushing stone, a roll crusher*® 
is mounted so as to discharge the chip- 
pings forcibly against angled deflector 
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plates which further reduce the splin- 
ters and secure good mixing. Another 
crusher, used mainly for grain, operates 
with a cascade plate to deliver the 
material into the nip between the rolls, 
which run at slightly different speeds 
to obtain a tearing action besides a 
straight crushing effect.%° 

Other developments include a rol- 
ler guide with adjustment screw,*! 
hydraulic roller pressure control,” a 
novel safety guard,®* an automatic 
roller adjustment operating from a 
sensing element in the feed™ and a 
multi-roll crusher with speed adjust- 
ment.®, % 


Sugar cane crushing 


For crushing sugar cane, the roll 
crusher still remains supreme and 
hydraulic mechanisation appears to be 
leading to more precise control of the 
mills.97; 98. 99 


Ring roller mills 


There are several types of ring and 
roller mill, but all basically consist of 
rollers constrained to roll over a guide 
ring track. Crushing is largely by 
pressure. As with other crushing 
machines, the main line of develop- 
ment is towards greater control of the 
moving parts.’ 1° Adjustment for 
wear is again tending towards the 
greater use of hydraulic control.!°?-!% 
The compensation for or prevention of 
wear is naturally complicated by the 
complex systems of rotation of the 
rollers and has received a good deal 
of attention.1°—108 
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for grinding chemicals which have an 
acidic nature or which evolve acid gases. 
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urea, formaldehyde, sugar and lime- 
stone are some of the materials that 
can be reduced. 
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Part 2 of this article will discuss 
practical studies of ball-mill and 
tube-mill operation; fine-grinding 
mills; refuse disintegrators; pel- 
letising; flour grinding; coffee mills; 
meat mincing and other applications 

of size-reduction machinery. 
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Practical Advances in Chemistry 


NUMBER of industrially useful subjects have been investigated by the recently 
renamed National Chemical Laboratory of the Department of Scientific and 


Industrial Research, as is revealed in the latest report.* 


Below, work on the 


extraction and purification of various metals, the microbial production of hydrogen 
sulphide, and some corrosion problems, is briefly noted. 


Natural leaching of uranium 

It has been known for many years 
that certain pyritic ores can be satis- 
factorily leached merely by stacking 
in heaps and watering regularly. The 
principle involved is briefly that in 
the presence of air and water the FeS, 
gives rise to H,SO,. This process, 
known as natural leaching, is being 
studied with a number of different 
uranium-bearing ores. Tests are 
being carried out in specially con- 
structed PVC columns having a sump 
at the base for collecting the effluent 
and with the ore supported on a per- 
forated plate. Water is added periodic- 
ally to the top of the column and 
effluent run off for analysis. Pyrite is 
added to ores which contain little or 
no pyrite. 

As the major section of any con- 
ventional uranium extraction plant is 
the settling and filtration stages in 
which the leach liquors are separated 
from the leached ores, the saving in 
capital expenditure and operating costs 
on these stages, apart from the more 
obvious saving in reagent costs, is of 
great economic importance. 


Solvent extraction of uranium 

An interesting possibility which has 
been studied during the year is that 
of direct solvent extraction from 
uranium ore pulps. Conventional 
extraction processes (e.g. ion-exchange) 
require the undissolved solid, which 
amounts to between 90 and 95°, of 
the ore, to be separated from the 
uranium-containing solution by fil- 
tration, or countercurrent decantation 
in thickeners. This _ liquid/solid 
separation is expensive because of the 
large bulk of solid which has to be 
filtered. Many uranium ores have 
very poor filtering and settling pro- 
perties and these ores necessitate large 
filtration or thickening units. 

The uranium present in the leached 
pulps may be extracted by a limited 
contact between the phases, and a disc 
contactor has been designed which 
makes use of this principle. 

The leached pulp and solvent are 

**The Report of the National Chemical 
Laboratory, 1958,’ Department of Scientific 
and Industrial Research (H.M.S.O., 5s.6d.) 
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pumped countercurrently to one 
another through the disc contactor 
unit, which consists of a cylindrical 
vessel in which rotate a number of 
discs on a centre shaft. The discs are 
interleaved with stationary separators 
to reduce short circuiting of the sol- 
vent and aqueous phases. The discs 
are wetted by the aqueous phase and, 
as they rotate, a film of the aqueous 
solution is carried through the solvent, 
so effecting transfer of uranium. 

The solvent used is a 0.1 M solution 
of di(2-ethylhexyl) hydrogen fhos- 
phate in kerosene. The loaded solvent 
is stripped of uranium in the normal 
manner. The use of long-chain 
amines as extractants is less satis- 
factory. 

Blocking of the unit with settled 
solids does not occur provided the ore 
is finely ground and is fed to the unit 
as a slurry containing a sufficiently 
high percentage of solids. This 
improves the economics of the process 
by giving a higher solvent loading 
with consequent decreased  strip- 
reagent consumption. 

Preliminary work has been com- 
menced on a multi-stage unit and 
discs made of Perspex, glass and 
laminated PVC have been tried. It 
was at first thought that the ion- 
exchange properties of the latter 
might facilitate extraction, but results 
obtained show that this is not an 
important factor. 


Thorium extraction 

With a view to producing reactor- 
grade thorium by a solvent extraction 
procedure an investigation was com- 
menced into the possibility of selec- 
tively stripping impurities from the 
loaded solvent, Primene F#M-t. Pre- 
liminary experiments with HCl and 
H,SO,, varying in concentration be- 
tween 0.01 N and 0.1 N, indicated that 
neither of these reagents was suitable. 
A much improved result was obtained 
when sulphurous acid was used. 


Aluminium purification 

The further purification of super- 
pure grade (99.99°,,) aluminium by 
zone melting has been investigated. 
The preliminary results indicate a re- 






duction of the iron, copper and zinc 
contents to the order of 1 p.p.m. Rare- 
earth metals, while detected in the 
original material, were not found in 
the refined product. There appears, 
however, to have been little or no 
reduction of the silicon and magnesium 
contents. 


Microbial production of sulphide 

The United Kingdom is largely 
dependent on imports for its sulphur 
supplies, both of elementary sulphur 
and pyrites. Should these fail, the 
economy of the country would be 
seriously affected; hence the use of 
indigenous materials for sulphur or 
sulphuric acid production is being 
explored. One possibility is the appli- 
cation of sulphate-reducing bacteria 
for the production of hydrogen sul- 
phide, which can be converted to 
elemental sulphur or sulphuric acid 
by well-established chemical methods. 
Technically, the problem presents no 
insuperable difficulties; its successful 
industrial application is a question of 
economics, and in particular the avail- 
ability of sufficient cheap raw materials. 
The principal materials required for 
microbiological sulphate reduction are 
(a) sulphate, of which there are plenti- 
ful cheap supplies in the U.K., and 
(6) reducing material ‘ equivalent’ to 
the amount of sulphate to be reduced; 
this may be either a suitable organic 
material or hydrogen gas. A survey of 
raw materials available for this project 
showed that sewage sludge was the 
only suitable reducing material which 
was cheaply available in sufficient 
quantities to make an appreciable 
contribution to our sulphur require- 
ments. 

The 50-gal. pilot plant at Beckton 
(see CHEMICAL & PROCESS ENGINEER- 
ING, March 1957, page 112) has been 
used for investigating various prob- 
lems preparatory to larger-scale trials, 
and showed that calcium sulphate 
wastes from industrial processes were 
as effective as gypsum, and sulphide 
sludges settled more easily and per- 
mitted the removal of more water than 
methane sludges. Purification of the 
final sludges was also investigated. 


Corrosion problems solved 


The specialised knowledge accumu- 
lated by the laboratory’s research 
teams is made freely available and each 
year a large number of enquiries are 
received for advice and assistance. 

(Concluded on page 433) 





Electricity in Chemical Works 


GENERATION 


Back-pressure generating sets 

Where low-pressure steam is re- 
quired for heating and process pur- 
poses, the production of steam at a 
higher initial pressure and its expan- 
sion through a turbine have long been 
established as an economic means of 
generating electrical power. The use 
of a back-pressure turbine for this 
purpose enables maximum economy 
to be achieved, since all the steam 
entering the turbine is exhausted to 
process and no heat energy is lost in 
condensing plant. 

Back-pressure turbines are also used 
as superposed units on existing turbo- 
generator plant to improve the overall 
thermal cycle efficiency. In such an 
installation the existing low-pressure 
boilers are replaced by a high-pressure 
boiler and the steam after passing 
through the turbine is exhausted to 
the existing low-pressure turbines at 
their designed pressure. 

Discussing this subject in a booklet 
on geared steam turbo-generating sets, 
the English Electric Co. Ltd. point 
out that the relationship between the 
quantity of steam exhausted from the 
turbine and the electrical output is a 
fundamental characteristic of the back- 
pressure machine. When the ratio of 
steam and power demands is not sub- 
stantially constant the turbine should 
operate in parallel with an alternative 
source of power. In this way fluc- 
tuations in electrical output caused by 
variations in process steam demand 
can be provided from the outside sup- 
ply. Conversely, excess electrical 
power generated in meeting the pro- 
cess steam demand can be fed into 
the external system. 

Where a back-pressure turbine is 
the only source of electric power, 
arrangements must be made to pro- 
vide additional steam through a reduc- 
ing valve when process steam exceeds 
power demand. Conversely, when 
power demand exceeds the process 
steam demand, arrangements to ex- 
haust surplus steam are necessary. 

When power and process steam 
requirements vary independently over 
a wide range, a pass-out condensing 
turbine generally provides the most 
economical solution. In this case 
varying amounts of process steam can 
be provided at controlled pressure and 
fluctuating power demands can be met 
independently of any external electrical 
system. 
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The 4,000-kw. set at the Boots factory 
showing high- and low-pressure cylin- 
ders, common gearbox and alternator. 


To meet the steam and power 
requirements of different manufactur- 
ing processes, a range of standard 
back-pressure turbines is available. 


Economy in power generation 


As an example of how thoughtful 
planning and skilful engineering can 
reduce electricity costs, we may con- 
sider a recent change at the Beeston 
power station of the Boots Pure Drug 
Co. factory near Nottingham. Here 
a new, 4,000-kw., twin-cylinder, cross- 
compound, pass-out, condensing steam 
turbo-alternator set has been brought 
into use to replace a 1,000-kw. back- 


pressure unit which was installed in 
September 1929. It has been installed 
in such a way that it occupies the same 
site as the smaller power unit, so 
while the number of generating sets at 
Beeston is still five, capacity is pushed 
up to 11,750 kw. In addition to this, 
two back-pressure sets at the Notting- 
ham power station of Boots can each 
provide 1,500 kw., making a total 
generating capacity of 14,750 kw. 

The new unit comprises a W. H. 
Allen & Sons high-pressure turbine 
running at 6,000 r.p.m. and a low- 
pressure turbine running at 4,000 
r.p.m. Both are geared to a B.T.H. 
alternator which runs at 1,000 r.p.m. 

Cost of the additional unit was 
about £110,000, but Mr. H. L. Palmer, 
chief engineer of Boots, estimates that 
importing extra power to meet in- 
creasing demands would also have 
involved a substantial capital outlay 
in alterations to the distribution sys- 
tem, including the erection of a new 
sub-station, the total cost of which was 
estimated at between £40,000 and 
£50,000. 

Moreover the economy of space 
allowed by the new unit, which 
occupies less than 1,000 sq. ft., 
avoided an extension to the Beeston 
power house of some 2,000 sq. ft. 
which would otherwise have been 
required to house a more conventional 
direct-in-line set and which would 
have added at least £20,000 to the cost 
of this installation. 


HEATING 


Electric surface heating for 
hazardous areas 

Electric surface heating offers con- 
siderable advantages in many indus- 
trial processes. Where inflammable 
materials are involved, suitably pro- 
tected heaters of this type provide one 
of the few safe methods of applying 
controlled heat. 

As the name implies, surface heaters 
are made to follow closely the contours 
of the vessel to be heated. The surface 
of the heating unit in contact with the 
vessel is therefore made of glass or 
quartz fibre cloth, which has the 
required flexibility to ensure contact 
over the entire area. This cloth is 
backed by the actual heater, compris- 
ing a heating element which is in 
itself flexible and is mounted on a 
resilient web of glass cloth. Heat is 
generated in nickel alloy resistance 
wire which is electrically insulated 


against an outer protective stainless- 
steel sheath by means of a mineral 
material. To prevent heat losses, 
several inches of high-grade insulation 
are then provided, the entire assembly 
being supported by a rigid outer 
casing of fabricated sheet metal. The 
glands and terminal boxes in which 
the heating element terminates are of 
the certified flameproof type and are 
mounted on the casing, which also pro- 
vides the required protection against 
mechanical damage. 

The heating element of smaller units 
normally forms a single electrical cir- 
cuit, while in larger heaters the total 
input is usually divided over a number 
of sub-circuits. In either case, current 
is supplied to the heating element 
through flameproof glands and ter- 
minal boxes. All joints in this con- 
struction are specifically designed to 
prevent any internal explosion from 
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Chemical works make considerable use of electricity for lighting, process 
heating, motive power, electrolysis plants, furnaces, electrostatic precipitators, 
instrumentation and automatic control, and in numerous other ways. Correct 
choice and installation of electrical equipment provides great scope for 
economising in capital expenditure and operating costs. It is not the purpose 
of the accompanying review to deal with all types of electrical equipment, 
some of which are complete subjects in themselves, but to highlight some recent 
developments which may serve as a guide to the advances that have been made. 








being propagated through the joint 
gap to ignite gases in Groups I, II and 
III. 

Approval of electric surface heaters 
under the provisions of Electricity 
Regulation 27 is made subject to one 
very important qualification: at no 
time during its operation in a hazar- 
dous area must the temperature of the 
heating element be allowed to exceed 
the ignition temperature of the inflam- 
mable gas which renders the area in 
question hazardous. 

A number of standard electric sur- 
face heaters are produced by Isopad 
Ltd., ranging from small mantles for 
use in laboratories, for flasks with 
capacities from 2 to 20 litres, to 
jackets for cylindrical vessels, and 
from drum heaters to heating boxes 
for valves, instruments and meters. 
These are all available fitted with outer 
sheet-metal cases and flameproof fit- 
tings. The only exceptions are the 
flexible electric heating tapes, used for 
tracing along or spiralling round pipe- 
work, on which the heating element 
terminates in }-in. flameproof glands. 
A similar method is adopted where the 
heating unit is required simply as a 
panel, without lagging and outer sheet- 
metal casing. 
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RECTIFICATION 


Germanium rectifiers 

For the conversion of a.c. to d.c. 
for use in electrochemical processes, 
a notable development in recent years 
has been the use of germanium diodes 
in rectifiers, which makes it possible 
to operate with a small number of 
high-current cells, and to obtain high 
efficiencies at low initial and operating 
cost. 

Various types of germanium rectifier 
are on the market and overall efficien- 
cies of between 92 and 98°,, have been 
cited for d.c. voltages of up to 300 in 
some cases and up to 500 in others. 
However, one manufacturer of ger- 
manium rectifiers considers that the 
most effective field for germanium is 
in the range 8 to 150 v., where the low 
forward drop of germanium can be 
used to the maximum advantage. 

One interesting germanium rectifier 
installation is that used for the electro- 
lysis of brine to produce chlorine, at 
the works of the Glamorgan Acid & 
Alkali Co. This 23,000-amp. instal- 
lation has an ultimate capacity of 
3 Mw. The rectifier, supplied by 
Westinghouse Brake & Signal Co., is 
water-cooled, the cooling circuit being 


GLASS CLOTH HEATING SURFACE 


¢ 


METAL SHEATH 


MINERAL 
INSULATION 


RESISTANCE 
WIRE 


Diagram showing details of ‘Isopad’ electric surface heater. 
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The compact design of the Westinghouse 
silicon rectifier is illustrated by this 
14,000-amp., 120-v. cubicle which occu- 
pies a floor space of 4 ft.6in. x I2ft.8in. 


electrically insulated from the d.c. 
circuit, thereby eliminating the prob- 
lems which might otherwise arise as 
a result of leakage currents arising 
from low insulation resistance. 

A somewhat larger germanium recti- 
fier installation is that used at the 
Ellesmere Port electrolytic chlorine 
plant of the Associated Ethyl Co. Ltd. 
The rectifying plant, supplied by the 
British Thomson-Houston Co. Ltd., 
is rated at 18,400 kw., 80,000 amp., 
230 v. and the rectifiers are connected 
in a three-phase bridge circuit with 
phase-shift transformers to give 48- 
phase overall operation. There are 
two sets of rectifier equipment each 
of four units and both sets are con- 
trolled from a central control room. 


Silicon rectifiers 


Rectifiers using silicon cells are also 
available and, while they do not attain 
quite the same efficiency as does ger- 
manium in the low-voltage range, they 
stand up better to high ambient tem- 
peratures. Their attraction for warmer 
climates is illustrated by two recent 
installations,. one for the electrolytic 
production of chlorine and caustic soda 
in India, and the other for the produc- 
tion of manganese in the Transvaal. 
The rectifier equipment for the Indian 
chlorine plant was manufactured in 
Britain by Westinghouse and is rated 
at 27,500 amp. at 60 to 120 volts d.c. 
It comprises a regulator and transfor- 
mer connected to the 22-kv. system, 
a water-cooled silicon rectifier, and a 
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control cubicle with automatic adjust- 
ment of the d.c. current—so that the 
rate of production of chlorine is main- 
tained constant. The rectifier equip- 
ment for the South African manganese 
plant, giving 2.6 Mw., was supplied by 
Standard Telephones & Cables Ltd. 
and was briefly described in CHEMICAL 
& Process ENGINEERING, August, page 
290. 


Selenium rectifiers 

Selenium rectifiers are capable of 
operating in a wide range of tem- 
perature, e.g. from +55°C. to -40°C. 
or lower. Hackbridge & Hewittic, who 
offer oil-immersed selenium equip- 
ment, point out that the use of oil- 
immersed rectifier equipment is often 
regarded in a similar light to oil- 
immersed transformers but, in fact, 
whereas with transformers, natural air 
cooling becomes uneconomic for units 
above a certain capacity and it is 
cheaper to oil-immerse, in the case of 
selenium rectifiers, air cooling, whether 


natural or forced, is more economic 
than oil for all ratings. 

The losses to be dissipated are 
several times greater than for a trans- 
former of equivalent capacity, also the 
permissible oil temperature is lower. 
With the oil-immersed equipment, 
therefore, as the capacity increases 
the provision of sufficient cooling sur- 
face on the tank has to be met by the 
use of a considerable number of cool- 
ing tubes, and when these become 
inadequate the rectifier units have to 
be divided between a number of tanks. 

The transfer of heat to the ambient 
air takes place in two stages—firstly 
from the rectifier units to the oil and 
secondly from the surface of the tank 
to the air. In the case of air cooling, 
however, the heat transfer takes place 
directly from the rectifier units to the 
circulating ambient air within the 
assembly and no surrounding heat- 
transfer surface is required. Thus the 
oil-immersed arrangement occupies 
more space. 


STARTERS AND CONTROL EQUIPMENT 


Along with the demand for reliable, 
medium - size, squirrel - cage motors 
goes one for automatic control devices 
in keeping with modern process 
requirements. The electrical equip- 
ment manufacturers’ awareness of this 
demand is shown by the considerable 
variety of available controls. 

Typifying present trends in auto- 
matic control is an automatic flame- 
proof gate-end panel for the control 
of squirrel-cage motors at 400 to 650 v. 
with full-load currents up to 80 amp. 
The panel, designed by the General 
Electric Co. Ltd., carries the Ministry 
of Fuel and Power Certificate for 
Group 1. The control circuit is intrin- 
sically safe and earth-leakage protec- 
.tion is provided. A reversing isolator 
and local control switch are mounted 
on the unit. For remote operation, 
a flameproof remote control switch is 
connected to the panel through the 
pilot and earth cores in the trailing 
cable to the motor. 

In many applications squirrel-cage 
motors cannot be switched direct on 
the line, either because the supply 
available is inadequate for the starting 
current or because the high starting 
torque is unsuitable for the machine 
being driven. In these cases various 
methods of reduced voltage starting 
are at present employed, including the 
‘ primary resistance ’ method in which 
the motor is connected to the line 
through fixed metallic resistances 
which are short-circuited after an 
accelerating period. This method 
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enables the starting torque to be 
adjusted to the required value but 
results in a high current peak at short- 
circuiting unless the resistance is 
eliminated in several steps, which is 
uneconomic. 

It is claimed that this disadvantage 
is overcome in a French invention, the 
Statormatic starter, manufactured: by 
Lee Guinness Ltd. of Northern Ire- 
land. This is of the ‘ primary resis- 
tance’ type but employs thermo- 
variable liquid resistances in place of 
fixed metallic resistances. 

This system is claimed to yield the 
following advantages: 

(a) Automatic variation of the resis- 
tance in relation to the starting 
current of the motor and auto- 
matic short-circuiting undertime 
control at the end of the starting 
cycle. 

(6) Current and torque peaks are 
reduced during starting. 

(c) Smooth acceleration of the motor 
reduces the mechanical stresses 
on the machine being driven. 

(d) The variation in the resistances 
produces a progressive increase 
of the torque of the motor 
during starting in relation to the 
resistance torque of the equip- 
ment being driven. 

For the direct switching of squirrel- 
cage motors up to 7} h.p., a new 
automatic starter called the Dupar 
TFK has recently appeared, incor- 
porating a neon running indicator 
lamp, single phasing and overload 


protection for the motor windings and 
silver contacts. 

Designed for heavy-duty operation, 
its deep-drawn steel case can be wall 
or pillar mounted either singly or in 
tandem. The whole internal operating 


unit can be obtained independently of 


the case for mounting in a separate 
enclosure. 

The makers of this unit, Dewhurst 
& Partner Ltd., also offer a second 
model, the TFW, a reversing starter 
using the same standard components 


MOTORS 


Electric motors are indispensable tc 
most chemical works today, providing 
as they do the drive for pumps, crush- 
ing and grinding machinery, mixers, 
conveyors and many other types of 
equipment the sudden cessation of 
which might mean a considerable loss 
in production. A wide variety of 
reliable motors is available to meet 
continuous-loading conditions and in 
choosing one of these for a particular 
duty considerable care should be taken 
to see that it is the right type and size, 
that the cooling and variable-speed 
arrangements are suited to that par- 
ticular job, and that all related factors 
are taken into account so as to achieve 
the maximum ratio of efficiency to 
installation and operating costs. This 
is in addition to ensuring that the 
design of the motor meets the flame- 
proof, weatherproof or corrosion- 
resistant requirements of the particular 
location. 


Fan-cooled squirrel-cage motors 


One range of weatherproof motors 
of the above description takes account 
of the fact that most flameproof motors 
in the medium range of horsepowers 
at the higher speeds are direct-coupled 
to centrifugal pumps. In this par- 
ticular design roller bearings are no 
longer used on standard machines for 
direct-coupled drives: this eliminates 
the problems of ‘ stationary ’ vibration. 
The standard machines are equipped 
with a ‘ metric size’ ball-bearing at 
each end. Location of the rotor is 
achieved through the rigid mounting 
of the bearing at the driving end; the 
bearing assembly at the non-driving 
end includes a spring loading device 
which permits axial movement due to 
shaft expansion. An alternative ball 
and roller bearing arrangement is 
available for pulley drives. 

In the arrangements for cable entry, 
particular attention is paid to the 
spacing of the terminals. The terminal 
box is made in one piece and, to ensure 
a weatherproof joint, a neoprene gasket 
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is used between the lid and the split- 
ting face on the box. A spigot provides 
the flameproof joint. 

A further feature of these motors, 
made by Metropolitan-Vickers, is the 
pressure relief valve, which has a large 
aperture for excess grease rejection 
into a collecting tray. 


Vibrating drives 


An electric motor specially designed 
for vibrating drives is being produced 
jointly by the English Electric Co. and 
the Grantham Electrical Engineering 
Co. In this completely self-contained 
unit all the mechanical parts associated 
with an eccentric shaft arrangement 
are eliminated. Vibration is generated 
by out-of-balance weights at either 
end of the motor which can easily be 
adjusted by single bolts to give the 
required output. 

Because of its vibrating motion, the 
motor must be mounted on a resilient 
base. Operating at 1,500 r.p.m. syn- 
chronous speed, it has a power output 
of up to 7,500 Ib. centrifugal force, or 
10,000 Ib. at 3,000 r.p.m. The motor 
is operated from a three-phase 50-cycle 
supply at 110 to 650 v. Greater out- 
puts and other supply frequencies can 
be provided for. 


Drive for a Banbury mixer 

An example of the special require- 
ments which electric motors often 
have to meet can be seen in the driving 
arrangements for a Banbury mixer 
used for mixing and compounding 
rubber stock at the Wolverhampton 
works of the Goodyear Tyre & Rubber 
Co. This mixer consists of two rotors 
on which cams are formed to make an 
interrupted spiral. A slight speed 
difference is provided between the 
two rotors to ensure constant inter- 
mixing. 

An English Electric, 1,500-h.p., 
743-r.p.m., 6,600-v. slipring induction 
motor, providing high starting and 
accelerating torques, drives the Ban- 
bury mixer. Because of the presence 
of carbon black in the atmosphere, 
special precautions had to be taken in 
the design of this machine. Carbon 
black is noted for the extreme fineness 
of its particles and its presence on the 
windings, sliprings or brush gear is 
undesirable. This problem is over- 
come by adopting a closed-air-circuit 
arrangement, with a single water/air 
cooler mounted at the side of the 
machine. The sliprings are outside 
the cooling air circuit and are totally 
enclosed. All machined joint surfaces 
are fitted with seals, and shaft seals are 
provided on the pedestal sleeve bear- 
ings. 
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Counting the Cost of Electricity 


At a recent London 
organised by the Graduates and Students 
Section of the Institution of Chemical 
Engineers, Mr. R. S. Bickle (National 
Coal Board) gave a paper in which he 
summed up the factors involved in 
estimating the cost of services such as 
steam, water, electricity, gas, etc., in a 
chemical factory. The following extracts 
deal with electricity costs. 


SUITABLE basis for estimating 

the cost of electricity is 14d. per 
unit. In Britain there are 12 Area 
Electricity Boards, which all have 
different industrial tariffs. | These 
tariffs are based on: (a) demand 
charge or rental for capacity and (6) 
cost of providing and transmitting the 
electricity. The demand charge varies 
with the load factor. A factory operat- 
ing a single shift for five days a week, 
and allowing for tea breaks, only has 
a load factor of 17°. Continuously 
operating chemical works have some 
of the best load factors. Lower rates 
are charged for two- and three-shift 
working. Special rates are given for 
very high loads, such as for aluminium 
refining, or for the use of furnaces in 
‘ off-peak ’ hours only. 

The average cost of electricity to 
industrial users in 1958-59 varied from 
1.134d. to 1.330d./unit for those areas 
which include coal fields in them, and 
from 1.426d. to 1.898d./unit for the 
non-coal-producing areas. 


Guide to tariffs 

The following may serve as a first 
guide to the industrial tariffs for high- 
voltage supplies: 
(a) Maximum demand below 200 kva.: 

Standing charges, £6 16s. to 
£8 12s. per installed kva. 

Consumption less than 150 kw. 
month/installed kva.—about 
0.8d./unit. 

Consumption greater than 360 
kw./month/installed kva.— 
about 0.6d./unit. 

These charges alter by stages to 
reach: 
(6) Maximum demand over 3,000 kva. 

(Note, five Area Boards do not 
differentiate above demand of 
1,000 kva.): 

Standing charges, £5 10s. to 
£7 10s. 

Consumption less than 150 kw. 
month/installed kva.—0.55 to 
0.8d./unit. 

Consumption greater than 360 
kw./month/installed kva. — 
0.46 to 0.52d. /unit. 


symposium, ° 


There is, as well, a fuel cost variation 
addition to cover all changes in the 
costs of fuel, transport, wages, etc. 
This addition or reduction is 
0.00059d./unit for each penny by 
which the fuel costs per ton in the year 
shall be above or below 60s. At 
present this addition amounts to 
nearly 0.2d./unit. 

Finally, there is an additional 
penalty for those accounts charged in 
kilowatts, if the power factor falls 
below 0.9 or 0.85; this usually amounts 
to a few per cent. Of course, if the 
supply is charged on kva. used, such 
a penalty is not necessary. 


Boilers and electricity generation 


A 13-million-lb./hr. boiler at 2,400 
p.s.i. and 1,050°F. costs £14 million, 
excluding chimney and dust precipita- 
tors. This boiler with a 200-Mw. 
generator, costing £1? million, should 
generate electricity at 0.3d./unit, the 
steam being reheated to 1,000°F., with 
an efficiency greater than 35°,,. Sucha 
boiler takes two years to erect on site. 

A 50,000-lb./hr. boiler at 400 to 
600 p.s.i. can operate a 5-Mw. gene- 
rator and this, complete with con- 
denser, feed heaters, etc., would cost 
£105,000. 

Dr. E. T. Moss, in another paper, 
gave some cost figures for back- 
pressure turbines. These were: 

kw. £/kw. 
5,000 12.5 
10,000 to 15,000 10.3 


Electric installations 


The cost of the electric installation 
in a factory with 1,000 to 5,000 in- 
stalled h.p., the lighting, included as 
h.p., being 2 to 4°, of the total, is 
between £30 and £40 per installed 
h.p. This is starting with a 3.3-kv. 
supply, and providing transformers 
for 450 to 500 v. and 220 to 240 v., 
switchgear, sub-stations and wiring. 
This estimate assumes a few large 
motors of 300 to 400 h.p. operating 
directly on the 3.3-kv. supply, and the 
rest of the motors graded in sizes 
down to fractional-h.p. motors. The 
cost should be increased if much spare 
transformer capacity is installed, or if 
there are many small motors or much 
flameproofing. 

If in the above example the trans- 
formers are excluded, the cost comes 
down to £7 to £13 per installed h.p. 
If the size of the installation is reduced 
to, say 200 to 300 h.p., the cost can 
easily rise to £30/h.p., without the 
cost of the transformers. 





St NUCLEAR NOTES 


Nickel-alloy evaporator 

Something new in evaporator design 
and construction has come forth to 
solve tricky problems in concentrating 
radioactive wastes which Consolidated 
Edison Co. of New York Inc. must 
dispose of after its new 275,000-kw. 
Indian Point nuclear power plant on 
the Hudson goes into service in April 
1961. Designed by Chicago Bridge 
& Iron Co., the evaporator will be 
made entirely of Inconel nickel alloy 
and will have an entrainment section 
of woven stainless steel six times the 
usual thickness. The design calls for 
a welded flangeless unit. 

According to the designers, the unit 
will accept wash-down and purge 
water from the entire plant (reactor 
area, laboratory, laundry and filter 
backwash operations) and vaporise it 
so effectively that less than five parts 
in 100 million of dissolved solids are 
in the discharge. An ion-exchange 
unit will cut this amount to less than 
one part in 100 million. 

The concentrate of radioactive 
wastes—up to 30°, dissolved solids— 
will be disposed of according to pro- 
cedures of the Atomic Energy Com- 
mission and New York State. 

The evaporator is engineered for a 
6,000-Ib./hr. boil-off, measures only 
19 ft. in height by 64 ft. in diam., and 
has hairpin steam-heating loops which 
may be cleaned by thermal shock. 
The mesh demister (entrainment sepa- 
rator) will be 3 ft. thick and every 
vessel weld will be completely 
inspected radiographically. 

Built to A.S.M.E. code for handling 
lethal fluids, the unit has been rated 
by Consolidated Edison as a primary 
vessel because the evaporator will 
handle water which has been used in 
the primary loop of the reactor steam 
generating plant. The unit concen- 
trates all material requiring evaporation 
that leaves the plant. 


European atom smasher 

The European Organisation for 
Nuclear Research (C.E.R.N.) recently 
announced that its big proton syn- 
chrotron had reached its designed 
energy, producing a beam of protons 
of an energy of 24,000 Mev., for the 
first time. This is the culmination 
of six years’ work of design and con- 
struction at the C.E.R.N. laboratories 
at Geneva. 

The machine, measuring 200 m. 
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Artist’s impression of all-‘ Inconel’ 
evaporator for concentrating radio- 
active wastes generated at the Indian 
Point (U.S.A.) atomic power plant. 


across and the most powerful in the 
world, has thus justified its designers 
and the faith of the 12 nations of 
Western Europe who came together 
six years ago to form C.E.R.N. 
Western Europe now has at its dis- 
posal a unique tool of research for the 
exploration of the inner structure of 
the atom. 


Neutron-source reactor 

The United Kingdom Atomic 
Energy Authority have signed a con- 
tract with the Hawker Siddeley Nuclear 
Power Co. for the purchase of a reactor 
to be installed at the Atomic Energy 
Establishment, Winfrith, Dorset, to be 
in operation by December 1960. Con- 
tracts for shielding and other equip- 
ment associated with the reactor are 
being placed. 

The reactor, which will be known 
as Nestor (neutron source thermal 
reactor) is based on the company’s 
Jason reactor. Its purpose will be to 
provide the neutrons required for the 
experimental assemblies of nuclear 
fuels and moderators which are used 
to obtain data for the design of future 
reactor systems. To meet the require- 
ments of the Authority the Jason 
reactor has been modified to be 
capable of continuous operation at 
a power of up to 10 kw. and its layout 
has been altered so that it can drive 
up to five experimental assemblies 
simultaneously. Details of the modi- 
fications have been worked out in 
collaboration between the Authority 
and the company. 

The nuclear fuel in Nestor is an 
alloy of highly enriched uranium and 
aluminium arranged in an annulus of 


plates. Natural water is used both as 
coolant and moderator. The reactor 
is capable of operation of 10 kw., 
giving a thermal neutron flux of 10" 
neutrons/sq.cm./sec. in the centre of 
the core and of up to 10* neutrons 
sq.cm./sec. in typical assemblies. The 
thermal neutron flux can be varied by 
altering the reactor power level, by 
using neutron shutters or by re 
arranging the fuel loading in the 
annular core. 


Research reactor for Italy 

A privately owned and operated 
nuclear research reactor, designed and 
constructed by the A.M.F. Atomics 
Division of American Machine & Foun- 
dry Co., has started operations at 
Saluggia, Italy, about 20 miles north- 
east of Turin. It is operated by an 
organisation known as Sorin (Societa 
Ricerche Impianti Nucleari) which is 
jointly owned by the prominent Euro- 
pean industrial groups of the Fiat Cor- 
poration of Turin and the Monte- 
catini Corporation of Milan. A pool- 
type reactor, it has an initial thermal 
output of 1 Mw. and a potential 
capacity for future operation of 5 Mw. 

The reactor was fuelled with 3,238 g. 
of Uranium 235 provided by the 
United States Atomic Energy Com- 
mission. 


Rapid testing for radioactivity 

A leading member of the Electronics 
Division of the United Kingdom 
Atomic Energy Research Establish- 
ment, Harwell, has invented a device 
which permits very quick testing for 
weak radioactive contamination, such 
as might be found on the hands of 
personnel working with radioactive 
materials. 

The invention is based on the 


‘observation that, although the random 


nature of individual radioactive dis- 
integrations requires that very many 
be counted if a statistically reliable 
measurement of radioactivity is 
needed, in cases where it is only 
required to find out whether or not 
the activity exceeds a set level, it is— 
in principle—only necessary to carry 
out a long count when the activity is 
close to this level. 

Sources which are much stronger 
or much weaker can—in principle— 
be disposed of by making a far less 
accurate measurement in a much 
shorter time. 
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This can be achieved by applying 
the principle of sequential sampling, a 
technique used in production control. 
The method is to count the number of 
radioactive disintegrations observed 
since the beginning of the counting 
period and to subtract continuously 
the number which would have been 
observed had the activity been exactly 
equal to the set level. 

The difference between these two 
numbers grows continuously and when 
it has attained a predetermined value 
(positive or negative) the test is 
ended. The sign of the difference 
then shows whether the activity is 
greater or less than the set level. The 
more the activity differs from the set 
level the faster this difference is 
accumulated and the shorter is the 
time taken to complete the test. 

The electronic device which per- 
forms this function is called a dif- 
ference integrator. It may take several 
forms. In one, each pulse due to a 
disintegration causes the charge on a 
capacitor to be increased by a known 
amount. At the same time, charge is 
being continuously withdrawn from 
the capacitor at a rate corresponding 
to the set level of activity. When the 
net charge on the capacitor reaches 
a predetermined positive or negative 
value a ‘high’ or ‘low’ indicator 
operates and the test is ended. Another 
version uses a reversible pulse-count- 
ing device driven in one direction by 
the unknown pulses and in the other 


The method has been studied 
experimentally and on a digital com- 
puter. It is found that, although a few 
sources whose activity is very close to 
the set level may cause very long 
counting periods, there are several 
simple ways in which these may be 
curtailed without appreciably affecting 
accuracy. 

The advantage to be obtained by 
use of the above method, rather than 
conventional methods, depends on the 
expected distribution of activities be- 
tween samples and on the accuracy 
required. In the case of routine 
monitoring of activity on the hands, 
a five-fold reduction in average count- 
ing time is obtained without loss of 
accuracy. In another case, the mean 
time for the routine measurement of 
a weak radioactive sample is reduced 
from 8 hr. to 20 min., again without 
loss of accuracy. 


Radiation-shielding window 

A solid - glass radiation - shielding 
window, to be exhibited in Britain 
shortly, permits observations on radio- 
active materials in laboratory work. 
The overall dimensions of the ‘ hot’ 
face of the window are 40 in. « 28 in., 
and the thickness is 29? in. Total 
weight is 3,200 lb. On receipt of 
radiation from a Cobalt 60 source the 
protection offered by this window is 
equivalent to that given by 48-in. 
thickness of normal concrete or 9} in. 
of lead 


by pulses from a standard pulse source. The window, produced by Chance- 





TESTING URANIUM FUEL RODS 


Over a million uranium fuel rods have now been produced at the Springfields 
Works of the U.K.A.E.A. The photograph shows these rods being leak-tested. 
Metropolitan-Vickers mass spectrometers are widely used for this work. 
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Pilkington, consists basically of five 
blocks of 4.3 g./c.c. density, the two 
‘hot ’-side blocks being stabilised to 
reduce the tendency to darkening upon 
receipt of large doses of radiation. 
Spaces between the glass blocks are 
oil-filled to reduce visible transmission 
losses. 


Plutonium fuel tests 

Flow tests on the first fuel element 
fabricated for use in the plutonium 
recycle test reactor have begun at the 
Hanford (U.S.A.) atomic energy plant. 
The plutonium recycle project is a 
long-range experimental programme 
and is expected to lead to the use of 
plutonium as a fuel for nuclear re- 
actors. Development of the plutonium 
recycle concept is being undertaken 
at Hanford laboratories, which U.S. 
General Electric operates as prime 
contractor for the U.S. Atomic Energy 
Commission. 

Primary function of the flow tests 
is to determine the effect of the fuel 
element shape on the overall charac- 
teristics of the flow of the reactor 
cooling water. These tests will also 
provide valuable information on the 
ability of the fuel element to stand up 
to reactor operating conditions. 


Practical Advances in 
Chemistry 
(Concluded from page 427) 


The largest number of enquiries con- 
cern the corrosion of metals and tech- 
niques for the purification of organic 
compounds. 

Thus, a D.S.I.R. station required 
an inhibitor for the protection of 
various metals in an experimental 
refrigeration system consisting of a 
50-50 solution of methanol and water. 
Protection of another closed-circuit 
system containing water was sought 
by a firm constructing an experimental 
pool-type reactor. In both cases it 
was suggested that a solution of 2,000 
to 5,000 p.p.m. sodium chromate 
should serve the purpose. 

The corrosion of soldered joints in 
a stainless-steel vessel by sodium 
nitrite was a problem encountered by 
an oil manufacturer; sodium benzoate 
was recommended. 

There were two enquiries about 
sulphuric acid dewpoint corrosion, one 
of them concerning the rapid failure 
of a fan operating at 140°C. in the 
flue-way of a brick kiln. Ameliorative 
measures were suggested, but it 
appears that there are still very few 
coating materials offering protection 
against prolonged exposure to con- 
densing sulphuric acid. 
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New Books 





Science, industry and 
economy 


This book* contains suggestions for 
policy and action by industry and 
Government which may assist in the 
fruitful application of science. 

The authors consider that British 
industry should first of all think of 
what it can do for itself, and not 
expect all its troubles to be eased by 
the balm of Government action. The 
first part of the book contains sugges- 
tions for management, in small firms 
as well as in large, on such matters as 
the communication of scientific know- 
ledge, the use and conduct of research 
and development, and the finance of 
innovation. In the second part, the 
authors examine some of the ways in 
which Government can make it easier, 
for instance, by support of research, 
and by appropriate policies for educa- 
tion, taxation, credit, foreign trade and 
the control of restrictive practices. 

This is the third of a series of 
reports written for the Science and 
Industry Commitcee, which was set up 
by the British Association for the 
Advancement of Science, the Royal 
Society of Arts, and the Nuffield 
Foundation. The authors are respec- 
tively chairman and secretary of the 
committee and hold chairs in the 
University of Manchester. 





* Science in Industry, Policy for Progress, 
by C. F. Carter and B. R. Williams. 
Oxford University Press, 1959. Pp. 186, 
2\1s. 


Atomic progress in the 
Communist countries 


Three distinct kinds of development 
in the nuclear field can be seen in the 
Communist countries: (1) in the 
U.S.S.R., the spread of nuclear tech- 
niques from military to industrial 
fields; (2) in the satellite countries of 
Eastern Europe, the launching of 
atomic programmes in areas that are 
fairly well developed economically; 
(3) in China, the drive for nuclear 
expansion in a country backward in 
science and technology. 

The easing of Soviet restrictions on 
the release of information about 
nuclear research and the non-military 
applications of atomic energy has 
made it possible to produce this useful 
summary,* which embraces not only 
the U.S.S.R. but also China, Poland, 
Czechoslovakia, Rumania, Hungary, 
Bulgaria, Albania and East Germany. 

By using mainly Soviet and Soviet- 
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bloc sources of information, supple- 
mented by some reference to the 
opinions of Western observers on the 
Communist countries’ atomic work, 
the author has built up an interesting 
picture, more remarkable for the care 
with which it has been compiled than 
for any sensational revelations. 





*Atomic Energy in the Communist Bloc, 
by G. A. Modelski. Melbourne University 
Press, 1959. Available from Cambridge 
University Press, London. Pp. 226, 30s. 


Chemical nomenclature 


Nomenclature is the tool by which 
chemists describe their compounds to 
one another. Like other tools it can 
be used in several ways and it can be 
misused. With this point of view this 
book* was written, not as a complete 
textbook but as a guide to chemists to 
the principles of modern systematic 
nomenclature. Inorganic and organic 
chemistry have been treated dif- 
ferently, the former much more fully, 
though in less space. The discussion 
of the main differences between 
British and American practice should 
be useful to those who read American 
textbooks and chemical abstracts. 





*An Introduction to Chemical Nomen- 


clature, by R. S. Cahn. Butterworths 
Scientific Publications, London, 1959. 
10s. 6d. 


Brine electrolysis 


The third in a series of textbooks 
sponsored by Imperial Chemical In- 
dustries Ltd. to help bridge the gap 
between the chemistry learnt at school 
and the chemistry as applied in indus- 
trial practice, this* gives detailed 
accounts of the fundamental aspects of 
brine and salt electrolysis, raw materials 
and energy requirements, the manu- 
facturing process, packing, storage and 
transport of the products, production 
statistics and trends, physical and 
chemical properties of the products, 
principle uses of the products and an 
outline of the historical developments. 

There are two appendices, one deal- 
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Technical Books, 
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ing with the chronology of develop- 
ments and the other a glossary of 
technical terms with definitions of 
units. 





*Electrolytic Manufacture of Chemicals 
from Salt, by D. W. F. Hardie. Oxford 
University Press, London, 1959. Pp. 74, 
illus., 7s. 6d. 
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Fellowships 

The Ciba Fellowship Trust, which 
was founded for the purpose of fur- 
thering the exchange of ideas between 
scientists in the U.K. and on the 
Continent, announces that several 
Fellowships will be awarded for tenure 
during the academic year 1960-61 at 
Continental universities or institutions 
for research in chemistry, physics or 
some other allied scientific subject. 
They will be awarded to graduates of 
universities situated in the U.K. or in 
the Republic of Ireland, or to mem- 
bers of those universities graduating 
this year. It is anticipated that some 
Fellowships will be awarded to recent 
graduates and others to candidates 
who have taken their PH.D., or who 
have already spent some time in 
industry. 

Further details are available from 
thesecretary of the trust, Ciba(A.R.L.) 
Ltd., Duxford, Cambridge. 


Vacuum 

A Joint British Committee for 
Vacuum Science and Technology has 
been formed. Its objects are: 

(a) To co-ordinate and help to 
initiate meetings in the whole 
field of vacuum science and tech- 
nology arranged by constituent 
bodies and 

(6) to act in the collective interest 
of the constituent bodies by 
maintaining liaison with the 
International Organization for 
Vacuum Science and Tech- 
nology and with national vacuum 
societies and otherwise. 

The Institute of Physics has agreed 
to provide the secretariat for the joint 
committee; communications should 
be addressed to the secretary of the 
committee at 47 Belgrave Square, 
London, S.W.1. 


Welding 
Courses on a wide variety of welding 
topics are organised at the School of 
Welding Technology. Prospectuses of 
courses till March 1960 are available 
from 54 Princes Gate, London, S.W.7. 
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Accurate flow and 
level measurement 


Flow and liquid level measuring 
equipment is available in which Viton 
is used as coatings for diaphragms 
separating high- and low-pressure 
chambers in differential converter 
transmitters. It is claimed that better 
long-term stability and high stability 
under varying temperatures may be 
achieved. 

Viton shows good resistance to the 
action of some chemicals such as 
alkalis, amines, hydrocarbons and 
dilute or concentrated mineral acids, 
according to the manufacturers of the 
equipment, Honeywell Controls Ltd. 

CPE 1405 


Glass comes up trumps 
in sulphuric acid cooling 


Serpentine coolers of borosilicate 
glass for sulphuric acid cooling have 
been introduced by Q.V.F. Ltd. 
These are claimed to provide resis- 
tance to attack by sulphuric acid in all 
concentrations and at all temperatures 
under oxidising or reducing conditions. 
Resistance to mixtures of sulphuric acid 
with oxides of nitrogen is also claimed. 

The provision of satisfactory pipe 
joints in glass acid coolers, particularly 
those of the serpentine type, has pre- 
viously offered some difficulties, due 
mainly to the effects of differential 
thermal expansion and the high den- 
sity of the acid. In the new range of 


sulphuric acid cooling plant Q.V.F. | 


have overcome this problem by using 
a new type of coupling, invented and 
developed by Scottish Agricultural 
Industries Ltd. It consists of a 
moulded rubber sleeve designed to fit 
over the tapered buttress ends of glass 
pipe sections and bends. The sleeve 
is backed by a stainless-steel gaiter 
having lugs formed on its edges, some 
facing outwards and some inwards. 
The gaiter is secured by two worm- 
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drive clips which are prevented from 
moving down the taper by the out- 
ward-turned lugs, and the rubber 
sleeve is retained under the gaiter by 
the inward-facing lugs. The bore of 
the sieeve has an insert of a special 
material resistant to the chemical and 
temperature conditions involved, 
which forms a seal around the peri- 


phery of the pipe ends. 


Main advantages in glass acid cooler 
design and construction offered by the 
joint include flexibility, avoidance of 
mechanical stress on the glass buttress 
ends and complete freedom from leak- 
age. The new joint is more compact 
than the standard flange and allows 
closer pitching of cooler tubes with 
consequent improvement in water dis- 
tribution and thermal performance. 

CPE 1390 


High-temperature tunnel kilns 


An extension to their range of small, 
special - purpose, high - temperature 
tunnel kilns for the electronics, cera- 
mics and other industries has been 





New coupling for sulphuric acid cool- 
ing plant. 





introduced by the Allied Engineering 
Division of Ferro Enamels Ltd. 

These kilns, which are electrically 
fired, are available in a range of sizes 
from 15 to 60 ft. and in all temperature 
ranges from 800 to 1,400°C., and are 
of the sliding-plate tunnel type. 

The new kilns are heated by 
elements placed under and over the 
charge, and are particularly suitable 
for charges of low setting height where 
stacking is to be avoided. CPE 1391 


Plastic funnels 


Polythene Buchner funnels now 
offered by Goodburn Plastics Ltd. are 
claimed to show none of the mech- 
anical disadvantages (e.g. cracking due 
to thermal shock) previously experi- 
enced with porcelain funnels. 

The new funnels consists of two 
parts: the filter disc fits snugly into 
the lower part (funnel) and they can 
thus be separated quite easily for 
cleaning purposes. They are available 
in three sizes. 

They cannot be employed with 
organic solvents nor with water at 
temperatures exceeding 80°C. 

CPE 1392 


Fans for fumes 


Paddle-bladed fans, which were 
specially designed for handling large 
and continuous quantities of the 
heavier dusts frequently encountered 
in the plastics industry, have recently 
become available. It is claimed that 
these units can equally well be used for 
the rapid dispersal of fumes and for 
most types of ventilation. Both 
models are fitted with universal fan 
casings which enable the outlet dis- 
charge to be set in any one of eight 
different positions. The units are also 
treated with resistant coatings to 
withstand most corrosive conditions. 

The standard model has a 10-in.- 
diam. impeller, displacing up to 800 
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cu.ft./min. free air and up to 5 in. 
water gauge. The heavy-duty model 
has a 13-in.-diam. impeller, displacing 
up to 1,800 cu.ft./min. and up to 8 in. 
water gauge. Makers: Bellanger 
Bros. Ltd. CPE 1393 


Hydraulic motor goes slow 


Chamberlain Industries Ltd. an- 
nounce a new slow-speed hydraulic 
motor, the Staffa Mark V. The crank 
case and cylinders of the motor form 
a monobloc casting, with seven cylin- 
ders arranged radially and each fitted 
with a detachable head. 

At normal pressure of 2,000 p.s.i., 
the manufacturers state, the maximum 
output torque is 6,650 lb.ft. with an 
overall efficiency rating of 94.2°/,. The 
speed range is 0 to 75 r.p.m. and the 
driving shaft may be safely loaded to 6 
tons overhang weight. For starting 
and peak loading, the pressure can be 
increased to 3,000 p.s.i., giving an 
increased output of 10,000 Ib.ft. 

CPE 1394 


Make your own pipe 


A continuous process for the manu- 
facture of large-diameter pipe is offered 
by a German company, who think 
that the process provides many pipe 
users with a means of manufacturing 
their own pipe. It is claimed that the 
capital investment is kept to a mini- 
mum, as well as the conversion cost 
per ton of steel. 

Two machines are available, one 
giving pipe of 6 to 24 in. outside 
diameter and the larger from 20 to 58 
in. or larger. The entire machine, 
including welding and strip feed, is 
operated from one control console. All 
settings can be checked from this 
console by means of indicators and 
dials. Operation is stopped and 
started by a single button starter and 
is completely automatic. Within the 
established range pipe of any desired 
diameter can be manufactured by 
using one small bending tool which is 
held by two nuts. The tool is quickly 
replaced by another when switching 
production to a different size of pipe. 

The welding gap is automatically 
adjusted and held constant. Adjust- 
ment can be made to an accuracy of 
0.0025 in. 

The machine is equipped either 
with a single-electrode, submerged-arc 
welding head or, if desired, with twin 
welding heads. Alternatively the 
machine can be made adaptable 
to high-frequency resistance welding. 
The company responsible for the 
Heliweld process is Intercontinental 
Enterprises, Diisseldorf. CPE 1395 
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They are stocking rayon hose 


For conveying oil, grease, solvents, 
chemicals, spray and air, a new rayon 
yarn reinforced hose is available in 
sizes from 4 in. (working pressure 
475 p.s.i.) to 14 in. (135 p.s.i.). It is of 
standard two-braid construction and 
it is claimed that, while very flexible, 
it will do much of the work of three- 
braid cotton hose. Makers are B.T.R. 
Industries Ltd. CPE 1396 


All-plastic valve 


A wedge-gate, all-plastic valve is 
offered by Barflo Ltd. in pipe sizes 
from 1 to 3 in. It is available in 
several types of rigid plastics and is 
supplied with flanged or screwed fit- 
tings. Larger sizes are being de- 
veloped. CPE 1397 


For laboratory mix-ups 


A general-purpose laboratory mixer 
introduced by Silverson Machines 
(Sales) Ltd. consists basically of a 
centrifugal suction pump enclosed in 
interchangeable heads and meshes. 
Rotor blades subject liquids to inten e 
shear at high velocities, giving rapid 
and thorough processing. The manu- 
facturers claim that emulsor meshes 
assist processing, break down agglo- 
merates, remove oversize particles and 
produce homogeneous emulsions and 
dispersions rapidly. 

The motor is enclosed in a chro- 
mium-plated casing together with a 
rheostat, controlled by a-knob on top 





Variable-speed gear. 





Slow-speed hydraulic motor. 


of the casing, and gives speeds of from 
200 to 8,000 r.p.m. under load. A 
separate on/off switch is also fitted. 
All working parts are in stainless steel. 

CPE 1398 


Plenty of drive 


A smooth, stepless range of output 
speeds from input speed down to about 
25 r.p.m. is provided by a new 
variable-speed gear from Carter Gears 
Ltd., which may be used to pick up 
loads from zero r.p.m. It may be 
driven in either direction of input 
rotation and, if specially ordered, a 
reverse drive of up to 5% of input 
speed can be provided without reversa! 
of the driving motor. Full revers« 
speed range can be obtained by 
reversing the input rotation. 

This unit incorporates a torque 
sharing, positive-displacement. hydro- 
mechanical design ensuring maximum 
power transmission efficiency by th« 
direct mechanical transmission of par 
of the power at all output speeds. 

Handwheel and remote electrical! 
controls are available as standard for 
fitting at either side of the gear. 
S>reed-setting adjustments may be 
made with the drive either running 
or stationary. Output speed/contro! 
movement relationship is avproxi- 
mately linear. CPE 1399 


High-vacuum still 


For the distillation of heat-sensitive 
materials, a 2-in. molecular still is 
available comprising a glass feed flask, 
evaporator with heating mantle, cold 
trap and collecting flask, all mounted in 
tubular-steel framework with vacuum 
pumps and gauges. The rotary pump 
is mounted on the floor below the 
framework as are the vacuum gauge 
and heater control units, although for 
convenience these cabinets would nor- 
mally be raised to bench height. 

The glass feed flask has a capacity 
of 500 ml. and is provided with a de- 
gassing tube which allows controlled 
degassing and stripping of low-boiling 
contaminants before starting distil- 
lation. 

The evaporator consists of a 2-in.- 
diam. glass column having a heated 
length of approximately 8 in. and total 
surface area of 50 sq. in. The wiper 
assembly incorporates three slotted 
blades which rotate at 120 r.p.m., thus 
distributing the incoming feed in a 
continuous and thin highly turbulent 
film. The whole wiped length of the 
evaporator is covered externally by an 
electrically heated mantle. Tempera- 
ture measurement is provided by a 
thermocouple placed close to the heat- 
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FOR VISCOUS FLUIDS 


Very large inlet ports, which are 
on a common axis to the screws and 
ensure the easy flow of very viscous 
fluids are a feature of a new type 
of pump by Miurrlees (Engineers) 
Lid. This employs the Imo screw- 
thread form and there are no 
cavities inside the pump to trap and 
hold fluid. High suction lifts can 
be achieved and there is no pulsation 
or emulsification of the fluid. 

CPE 1400 











ing element and the maximum operat- 
ing temperature of the heater is 450°C. 

The incoming feed is exposed to the 
heated surface for approximately 10 
sec., an average film thickness of be- 
tween 0.01 and 0.005 in. being 
obtained, although this figure is depen- 
dent on viscosity of the crude feed. 
The stripped fractions pass up the 
evaporator body and condense into the 
cold trap, whilst low-boiling fractions 
which do evaporate condense on the 
water-cooled condenser inside the 
evaporator and drain into the distillate 
flask. The same range of high-vacuum 
stills by Edwards High Vacuum Ltd. 
also includes a 4-in. and a 12-in. 
model. CPE 1401 


Do-it-yourself radiation 
processing 


Self-contained and simple to operate, 
a new y irradiation cell is suitable for 
laboratory experiments and _ small- 
scale radiation processing. According 
to the manufacturers, remote handling 
is not necessary and no radiation 
hazard can occur as a result of mis- 
handling. 

The radiation source consists of a 
ring of Cobalt-60 rods, mounted 


around a stainless-steel cylinder which 
is embedded in a shielding block. The 


cylindrical sample chamber is loaded 
and unloaded above the source, into 
which it is moved by a motor. The 
sample volume is 6 in. diam. x 8} in. 
high. The irradiation dose rate with 
a 1,100-curie source is approximately 
10° roentgens/hr. The maximum 
source strength will depend on work- 


’ ing conditions near the cell and will be 


between 13,000 and 30,000 curies, 
giving a maximum dose rate of about 
2 x 10° roentgens/hr. 

Samples may be irradiated for a 
pre-set time, adjustable between 18 
min. and 120 hr., and the remaining 
irradiation time is indicated if for 
any reason irradiation is stopped before 
the desired period is completed. 

Four ducts connected to the sample 
chamber allow the entry of pipes 
carrying liquids or gases and wiring, 
thus enabling irradiation in a con- 
trolled atmosphere to be achieved. 

Built by Atomic Energy of Canada 
Ltd., this equipment is marketed in 
the U.K. by Watson & Sons (Electro- 
Medical) Ltd. CPE 1402 


Reinforced resin 


Production of a new fluorocarbon 
TFE-base resin, comprising PTFE 
and other specially developed con- 
stituents, improving the mechanical 
and thermal properties of PTFE with- 
out materially affecting its electrical 
and chemical characteristics, has been 


announced by Polypenco Ltd. 


The coefficient of thermal expansion 





Fill in and post the reply- 
paid card for details of any 
items in these pages, making 
sure to quote the correct 


‘CPE’ reference number. 











CHEMICAL & PROCESS ENGINEERING, December 1959 





of Fluorosint is approximately one- 
sixth that of PTFE and is similar to 
aluminium, copper and a number of 
other metals. Dimensional tolerances 
can be held to limits that are one-third 
to one-sixth those of PTFE. It is free 
of stresses and parts do not distort on 
thermal shock or temperature cycling. 
Hardness is increased and creep or 
cold flow greatly reduced. Bearings 
can operate at much higher loads and 
speeds. 

Fluorosint is available in rod or 
tubular form and can be specially 
moulded. CPE 1403 


Makes them go hot and cold 


A new heat-transfer medium called 
Thermex is claimed to possess a com- 
bination of physical properties which 
makes it particularly suitable for 
liquid-phase and vapour-phase heating 
and cooling in a variety of industrial 
processes. It has a high boiling point 
(255°C.) and low freezing point (12°C.) 
and excellent thermal stability over 
long periods at temperatures up to 
400°C. It has high heat-transfer co- 
efficients, particularly in the vapour 
phase; further, it is non-corrosive and 
presents a negligible fire risk. 

At high temperatures, Thermex 
operates at low working pressures. 
For instance, at 250°C., when steam is 
at a gauge pressure of 565 p.s.i., 
Thermex is still in the liquid phase 
and at atmospheric pressure. At 
350°C., the gauge pressure of steam 
is 2,385 p.s.i., whilst the comparable 
pressure of the transfer medium is 
only 80 p.s.i. Furthermore, in vapour- 
phase heating, very accurate tempera- 
ture control may be achieved simply 
by regulating the pressure. A single 
Thermex boiler may be used simul- 
taneously for several different con- 
suming points by adjusting the pres- 
sure at each point to give the desired 
temperature. 

Typical examples of industrial pro- 
cesses in which the new medium can 
be used are: the melting and spinning 
of synthetic fibres; the distillation and 
processing of fats, vegetable oils, 
petroleum fractions and other high- 
boiling products; the concentration of 
sulphuric acid and caustic soda solu- 
tions; the processing of plastics and 
rubber products by extrusion and 
moulding techniques; and the manu- 
facture of paints and varnishes. 

Made by the Heavy Organic Chemi- 
cals Division of I.C.I., Thermex is a 
eutectic mixture of diphenyl oxide and 
diphenyl in the respective proportions 
by weight of 73.5 and 26.5%. 

CPE 1404 
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The AMERICAN Scene 








A quarterly summary of recent happenings in the United States 


American business investments in 
production plants overseas may well 
be a key to future relations with other 
nations if those facilities are operated 
in conformity with the public welfare 
of the host country. This was said by 
Mr. W. S. Carpenter, general manager 
of the Du Pont Co.’s international 
department, when he addressed the 
46th National Foreign Trade Con- 
vention in New York. 

The establishment of overseas 
operating policies requires a high 
degree of open-mindedness and flexi- 
bility and it is both necessary and 
desirable to employ a high percentage 
of local residents and create oppor- 
tunities for them. Personnel tem- 
porarily transferred from the U.S. 
should be reduced at an early date, 
turning over the operation of the busi- 
ness, as far as possible, to local 
residents. 

In choosing a product to be manu- 
factured overseas, a major considera- 
tion must be the contribution that 
product can make to the economy in 
which it is to be produced. Those 
products that do not need heavy 
importation of raw materials and ones 
that provide business opportunities 
for local enterprises can bolster econo- 
mies in other countries. 


$ 


A new ‘ twin test loop ’ is being used 
to test ‘canned’ motor pumps at the 
atomic equipment department of West- 
inghouse Electric Corporation. Fluids 
at temperatures up to 500°F. can be 
pumped through the new unit which 
supplements existing high-tempera- 
ture test loops operating at a greater 
temperature and pressure range. With 
the new loop it is possible to test the 
full line of canned motor pumps with- 
out changing the basic pattern of the 
loop. Previously it was necessary to 
make special modifications to the loop 
before testing various sized pumps. 
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Also, this loop is designed for double- 
discharge piping—that is, the liquid 
may be circulated by means of two 
outlets on the pump, thereby affording 
more accurate and complete testing. 

The canned pumps were designed 
by Westinghouse to eliminate radio- 
active pump leakage in atomic electric 
generating plants and aboard nuclear- 
powered vessels. Both the stationary 
outer coils and the rotating portion, or 
rotor, are canned in metal to ensure no 
fluid contact with electrical com- 
ponents. 

$ 


More and more manpower and 
money has been devoted to the Sher- 
wood thermonuclear research project 
over the past three or four years and, 
at the end of the present fiscal year, 
about $105 million will have been 
invested in this research at four prin- 
cipal laboratories, and several smaller 
ones will have some 330 scientific 
people devoted to this work. And yet, 
so difficult is this problem that the 
first important objective—that of ignit- 
ing a controlled thermonuclear reaction 
on a laboratory scale—has not yet 
been arrived at. 

As was pointed out by Mr. J. H. 
Williams, Commissioner, U.S. Atomic 
Energy Commission, at a recent meet- 
ing of the American Petroleum In- 
stitute in Chicago, this means that 
thermonuclear work has not yet 
reached the same stage of development 
as the fission programme had reached 
on December 2, 1942, when the first 
chain-reacting system was achieved. 

It would be proper to characterise 
the achievement of a controlled ther- 
monuclear reaction as possibly an 
order of magnitude more difficult than 
for the fission process. There have 
been flurries of optimism that thermo- 
nuclear reaction had indeed been 
achieved in the laboratory, though 
not on a self-sustaining basis. Mr. 
Williams felt that this first objective 


might be reached within the next two 
to five years. Conversely, no one 
believes that there will be a really 
dramatic breakthrough in technology. 
It will be a gradual process of trial 
and error, followed by detailed and 
complex analyses. ‘ When we under- 
stand the facts better, we may, indeed, 
be able to look back to an earlier point 
in time and realise that controlled 
thermonuclear reaction had already 
been achieved.’ 

The first goal which must be 
achieved, mentioned above, is to 
bring the nuclei participating in the 
reaction to the ‘ ignition ’ temperature, 
at which point the energy input will 
just equal the losses by radiation. 
The second goal will be to build a 
machine or reactor which will have 
a net power output on a sustained 
basis. Some way must also be found 
to convert the energy of fusion into 
mechanical or electrical power. The 
accomplishment of this end may well 
be 15 to 20 years away. 


$ 


The increasing employment of 
‘ packaged’ plant and equipment as 
aids to manufacturing economy has 
had its effect on the chemical industry 
with the introduction of improved 
processing methods. Packaged boilers 
best exemplify the idea of a small, 
independent plant, but the idea of a 
unitised group of apparatus can be 
seen by a number of single-purpose 
units of other kinds, such as motor- 
driven pumps and other machines, 
mills and pulverisers teamed up with 
separators and feeders, and various 
other tandem arrangements. Packag- 
ing equipment itself is packed, com- 
plete units being available to weigh, 
fill and label automatically and con- 
tinuously. 

This trend was evident at the 27th 
Exposition of Chemical Industries, 
held in New York recently, while 
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another feature of the exhibition was 
the heavy emphasis placed on more 
highly resistant chemical processing 
equipment. Here one can also see the 
coincidence of nuclear energy industry 
needs with those of the chemical 
industry. An acid valve, used in 
atomic plants as well as in oil refineries 
and chemical works, was one example. 
A nuclear waste evaporator for reactor 
containment vessels was another. 

Gases for laboratory and small- 
production needs are customarily fed 
from cylinders, but the cost of tank 
gases mounts as consumption in- 
creases. A high-purity gas generator 
was offered to the consumer whose 
needs are below the bulk market. 
Important applications in the low- 
volume range for hydrogen include 
hydrogenation of animal and vegetable 
oils, production of metal hydrides, 
aniline and nylon, annealing of metals, 
powder metallurgy and_ transistor 
manufacture. The equipment offered 
for such uses, in capacities of 1,000 to 
10,000 cu.ft./hr., is completely instru- 
mented for continuous operation.. 
The purified hydrogen output is said 
to have a dewpoint of -100°F. 

In another field, centrifugal mole- 
cular stills in production capacities 
were introduced at the Exposition. 
Similar equipment has long been used 
in laboratory and pilot-plant applica- 
tions; the innovation is in continuous 
production models at hourly through- 
puts of 400 to 4,000 lb. Principal 
applications are in separations of 
organic and silicone compounds in the 
molecular weight range of 250 to 4,000, 
including fatty acids, waxes, vegetable 
oils, epoxy resins, petroleum greases, 
tall oil and many pharmaceuticals. 

Carbon and graphite products in- 
cluded a new type of glove valve and 
a modular entrainment separator, along 
with other carbon fabrications to 
handle any unit operation where cor- 
rosion is a problem. Carbon Wool, a 
new form of elemental amorphous 
carbon in fibre form, is another new- 
comer. It is available in seven stan- 
dard grades. 

For temperature testing and con- 
ditioning volatile or inflammable sam- 
ples there was a safety oven in which 
the heating surfaces are arranged to 
avoid work-load ignition, and venti- 
lation prevents the build-up of dan- 
gerous pressures, while an explosion 
head at the rear would be safely 
released into a stout steel cage in the 
event of a detonation of dangerous 
gases. 

A new and inexpensive Thermo- 
Balance for recording thermogravi- 
metric curves of samples in controlled 





ULTRA-PURE CRYSTAL 


This apparatus was used to produce 
an indium antimonide specimen, to be 
used in low-temperature transistors 
and infra-red detectors, which is 
claimed to represent the purest crystal 
ever made of any compound. Its 
99.999999 + purity was obtained through 
the use of unique equipment developed 
at the Columbus, Ohio, research 
centre of Battelle Memorial Institute, 
in connection with research carried 
out for the Air Force Office of Scientific 
Research. Without removal from the 
apparatus, the indium antimonide was 
first zone-refined in the horizontal 
quartz tube, then poured into the 
furnace crucible, after which the crystal 
was pulled in the vertical glass column. 
Crystals such as this are being used by 
Battelle research workers to study 
basic properties of the material for the 
A.F.O.S.R. and to investigate uses of 
indium antimonide in galvanomagnetic 
devices for the Electronic Components 
Laboratory of Wright Air Development 
Center. 


atmospheres up to 1,100°C.. and a 
new instrument for measuring the 
plasticity of coal, ceramics, inorganic 
polymers and other materials at tem- 
peratures up to 650°C., will also be 
disclosed. A new continuous level 
indicator for remote installation fea- 
tures two-step calibration and a 
built-in test circuitry. 


$ 


The method of ‘least squares’ 
is used extensively by physicists, 
chemists and engineers for the fitting 
of theoretical or empirical curves to 
experimental data. In the simplest, 
and perhaps the most common, of 
these curve-fitting situations the ex- 
perimental points representing the 
data fall along an approximately 
straight line. However, for the 
accepted statistical fitting formulae to 
be valid in this instance, the data 
must satisfy certain requirements. 
The most important of these is that 
the experimental errors affecting 
various points be mutually indepen- 
dent. 
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As this condition is very frequently 
violated, the National Bureau of Stan- 
dards has made a study of the fitting 
of straight lines to cumulative data. 
This work by J. Mandel has shown 
that, if data subject to cumulative 
types of error are treated by the 
ordinary formulae of ‘linear regres- 
sion,’ the true fluctuations of the 
process as well as the uncertainty in 
the estimated rate of the process are 
seriously underestimated. 

Theoretical studies have shown that, 
for the case of equidistant spacing 
along the axis of the independent 
variable, the application of the ordinary 
* least-squares ’ formulae to data with 
cumulative-type errors leads to an 
estimate of the standard error of the 
slope that is too small by a factor of 
2\/N, where N is the number of 
points. Thus for 50 equally spaced 
points the slope would be estimated to 
be 14 times more precise than it 
actually is. Fortunately, with at least 
30 points the data themselves readily 
betray their cumulative nature. Unlike 
independent measurements, data with 
cumulative errors show long series of 
successive points, all of which are on 
one side of the fitted line. 

A criterion for judging whether the 
situation under consideration involves 
independent or cumulative data can 
therefore be based on the number of 
times the line joining successive 
observations crosses the fitted line. 
When data are cumulative the number 
of intersections is, of course, relatively 
small. 

This theory has been applied to the 
results obtained in a study of the 
relation between mechanical stress 
and double refraction in optical glasses. 
A graphical representation of this 
relation indicated that the experi- 
mental errors were predominantly 
cumulative. Data were therefore 
treated accordingly, and an over- 
estimation of the precision of experi- 
mental findings was avoided. 


$ 


The Chemicals Division of Olin 
Mathieson Chemical Corporation is 
planning to further expand its electro- 
lytic caustic-chlorine plant at Mc- 
Intosh, Ala. 

The initial installation at McIntosh 
was in 1952. The plant was doubled 
by the addition of a second unit which 
was completed in early 1957. It is 
proposed to add a new cell bank to 
the two already installed. The pro- 
jected expansion is to meet the needs 
of the customers in the mid-south, 
particularly the rayon and the pulp 
and paper industries. 
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Company News 





Courtaulds Ltd. have decided to 
reopen part of Aber Works, Flint, 
which was closed in December 1957, 
for the manufacture of bleached sul- 
phate pulp for the paper and board 
industries. 

Plans are now in hand for the instal- 
lation of machinery and plant. Initial 
output will be of the order of 50,000 
tons p.a. and production is scheduled 
to start towards the end of 1960. 

* 


Capacity for the production of 
Courtelle acrylic fibre, now 10 million 
Ib. p.a., is to be doubled at the 
Grimsby factory of Courtaulds Ltd. 
The extension will be accommodated 
on the 500-acre site at Grimsby where 
rayon staple is also produced. The 
new plant is scheduled to come into 
production early in 1961. 

* 


Following recent price cuts to a 
range of solvent products, Shell 
Chemical Co. Ltd. announce price 
reductions of up to £10/ton for more 
of their industrial chemicals. 

Most of the company’s range of 
alkanolamines and both grades of 
monopropylene glycol are affected. 

* 


This year the George Cohen 600 
Group is 125 years old—or, more 
accurately, it is a century and a quarter 
since George Cohen founded, in 1834, 
a modest business in London for ‘ the 
purchase and sale of scrap cast and 
wrought iron.’ Today the group has 
a turnover of some £30 million p.a., 
has over 30 subsidiaries and employs 
assets of about £17 million. Among its 
major activities the group manufactures 
mobile cranes, lathes, steel castings, 
roller bearings and iron castings. 

The group is proud of the friendly 
relations between management and 
employees and that the group were 
among the first—if not rhe first—to 
introduce an employment security 
scheme whereby any man found 
redundant receives, in addition to his 
normal week’s notice, one week’s 
money for every year of service. The 
group employs 8,000 people, of whom 
some 500 have more than 25 years’ 
service. 

* 

The second petrochemical plant of 
Union Carbide Ltd. at Hythe, near 
Southampton, is nearing completion. 
Ethylene from Esso’s adjacent refinery 
will be converted into ethylene oxide 
derivatives, to provide about 45 million 
Ib. p.a. of petrochemicals. Installations 


440 


include units for the production of 
ethylene oxide, ethylene glycols, poly- 
thene glycols, ethanolamines, glycol- 
ethers and specialised products includ- 
ing polyglycol ethers, polyglycol esters, 
and other surface-active agents. 

* 


Dobeckmun Britain Ltd., the British 
subsidiary of the Dow Chemical Co. 
of Midland, Michigan, U.S.A., has 
changed its name to Dow Chemical 
Co. (U.K.) Ltd. and broadened the 
scope of its activities. It will take 
over direct sales of Dow-produced 
packaging films and will also super- 
vise the sales of Dow U.S.- and 
Canadian-produced industrial chemi- 
cals, plastics and magnesium in Britain. 


I.C.I. are extending their produc- 
tion of semi-conductor grades of 
silicon to cover zone-refined silicon in 
rod form. Lump silicon is the form 
that the company have been marketing 
successfully so far, but they have been 
investigating methods of growing sili- 
con rods suitable for zone-refining, 
and are now installing a new plant 
which will be producing polycrystal- 
line rods early in 1960. 

The rods will be up to 1 in. diam. 
and up to 24 in. long. They will have 
a smooth surface finish and it is stated 
that this, together with their very 
small variations in physical dimen- 
sions, will enable them to be used 
without further processing in zone- 
refining equipment. It will be possible 
to obtain high-quality single-crystal 
rods after a few passes in the zone- 
refiner. 


Orders and Contracts 


Following a recent order for a 
second sinter plant to be installed at 
Aviles in Spain, Head Wrightson Iron 
& Steel Works Engg. Ltd. are now 
engaged with the building of an iron 
ore sintering plant at the Clyde Iron 
Works, of Colvilles Ltd. in Glasgow. 





BOILER FOR LURGI PLANT 


A tube bundle ready for sleeving in 
the shell of a waste-heat boiler in the 
Stockton works of Ashmore, Benson, 
Pease & Co. Ltd., where this and other 
equipment is being manufactured for 
P.G. Engineering Ltd., the Power-Gas 
subsidiary which is handling this part 
of the construction work for the Lurgi 
high-pressure gasification plant of the 
Scottish Gas Board at Westfield, Fife. 
An agreement for the construction of 
the plant was made last year between 
Lurgi Gesellschaft fiir Warmetechnik 
mbH. and Humphreys & Glasgow Ltd., 
in association with the Power-Gas 
Corporation Ltd. 


The plant will be one of the largest 
single-strand sintering units to be built 
in Britain and will be capable of pro- 
ducing 2,500 tons/day of blast furnace 
sinter. The value of the order is 
approximately £700,000. 

The plant is expected to go into 
commission about the middle of 1961 
and is the-second of this type which 
Head Wrightson have supplied to 
Colvilles Ltd. 

The present order represents the 
tenth complete sinter plant and in- 
cludes the nineteenth sinter machine 
to be ordered from Head Wrightson 
in the past ten years. Head Wrightson 
are carrying out a continuous pro- 
gramme of research into sinter machine 
design in collaboration with Arthur G. 
McKee of Cleveland, U.S.A. 

*« 


William Boby & Co. Ltd., water 
treatment engineers of Rickmansworth, 
Hertfordshire, have been awarded a 
contract by Courtaulds Ltd. for a com- 
plete fully automatic demineralisation 
plant for a new Russian synthetic 
fibre factory. 


A nitrogen fertiliser plant is to be 
built at Shiraz by the French company 
E.N.S.A. for the Iranian Government. 
Société Belge de l’Azote et des Pro- 
duits Chimiques du Marly (S.B.A.) at 
Liége (Belgium) has been entrusted 
with the design of the nitric acid and 
ammonium nitrate producing plant, 
according to an agreement concluded 
between this company and the general 
contractor, E.N.S.A. Co. (France). 
The Foster Wheeler Francaise Co. 
will handle the general engineering of 
this project. 
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World News 





INDIA 


Caustic soda project 

Approval has been given for the 
building of a 4,000-ton caustic soda 
plant at Tanuku in Andhra Pradesh. 
Machinery and equipment worth 
£275,000 will be bought from East 
Germany. Production of caustic soda 
was recently begun at the Dhranga- 
dhra Chemical Works Ltd., Tiruneveli 
District, Madras State. This plant 
has a rated capacity of 30,000 tons p.a., 
using the electrolytic process, and is 
claimed to be the largest of its kind 
in south-east Asia. Output at present 
is at the rate of 25,000 tons p.a. 


BELGIUM 


New steelworks 

The new basic Bessemer steelworks 
at Ougrée has been inaugurated. It is 
equipped with five 50 to 60-ton 
converters with possibilities of adding 


a sixth, and two mixers having a capa-: 


city of 1,500 tons of molten metal. 
Its productive capacity from next year 
will be 1.5 million tons of steel p.a. 

The plant occupies an area of 21,000 
sq. m. and represents an investment of 
B.Fr.6,000 million. Most operations 
are fully automatic and controlled by 
a series of electronic calculators. 

One of the most remarkable features 
of the new plant is that it has been 
built in three years around the existing 
Cockerill-Ougrée steelworks at Ougrée 
without any stoppage of current 
production. 


TRINIDAD 


Chemicals, fertilisers and plastics 

The ‘ Grace ’ subsidiary, Federation 
Chemicals Ltd., whose initial factory 
in Trinidad for the manufacture of 
fertilisers is over 60°; completed, 
expects to have one of its four plants 
in operation by the end of 1959. This 
will be the ammonia plant, which will 
produce approximately 40,000 tons 
p.a. The other three plants will pro- 
duce sulphuric acid, sulphate of 
ammonia and urea. 

In addition, the company have been 
granted ‘ pioneer status ’ for the pro- 
duction of styrene monomer. Pro- 
duction is expected to be some 45 
million lb. p.a. of monomer. 


NETHERLANDS 


Fertilisers from natural gas 
An agreement has been made be- 
tween the Netherlands State Gas 


Industry and the Royal Netherlands 
Blast Furnaces & Steelworks for the 
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daily supply of 7 million cu. ft. of 
natural gas from the oil wells in the 
west. The gas will be piped to 
Ijmuiden 50 miles away and used 
chiefly by N.V. Maatschappij tot 
Exploitatie van Kooksovengassen for 
the production of nitrogenous ferti- 
lisers. Production is expected to start 
at the end of 1960. 


Phenol 

The N.V. Koninklijke Zwavelzuur- 
fabrieken v/h Ketjen (Royal Sulphuric 
Acid Works) is to build a new factory 
to produce phenol. Initial capacity 
will be 2,000 to 3,000 tons p.a., which 
the company will consume itself, but 
capacity may be doubled or even 
trebled later. Building costs are 
estimated at fl. 10 million, to be 
financed from the company’s own 
resources. 


AUSTRALIA 


Ferro-manganese plant 

The Broken Hill Proprietary Co. 
Ltd. is to establish an e!ectro-metal- 
lurgical industry in Tasmania. It will 
be at Bell Bay and will adjoin the 
factory of the Australian Aluminium 
Corporation. Initially the plant will 
produce ferro-manganese, an alloy 
used in steel-making. Production is 
scheduled to begin early in 1962. The 
plant will cost £A1.6 million. Produc- 
tion of ferro-manganese will mean an 
immediate saving in Australia’s over- 
seas exchange of at least £A1.5 million 
a year. 

HUNGARY 

Caustic soda plants 

Komplex Trading Co. of Budapest 
recently bought complete equipment 
for two caustic soda plants from Krebs 





Leonard Hill in Kenya 


Mr. W. Leonard Hill, chairman 
of Leonard Hill Ltd. (publishers 
of CHEMICAL & Process EN- 
GINEERING) will be visiting Kenya 
in January and February. He 
arrives in Nairobi on January 14 
and will stay for four to six weeks. 
He intends to study agricultural 
and industrial affairs in Kenya 
and will be pleased to meet Kenya 
readers of CHEMICAL & PROCESS 
ENGINEERING. 

He can be reached through 
Group Capt. C. G. Briggs in 
Nairobi or Poste Restante, G.P.O., 
Nairobi. 


















Cie. of Paris. One of the plants is to 
be installed at the Hungaria Chemical 
Works, Budapest, while the other will 
go to Berente in north-east Hungary. 
The value of the equipment is about 
$2 million. The annual capacity of 
each caustic soda plant is approxi- 
mately 10,000 tons. The plant at 
Hungaria works is scheduled to go 
into operation in the first quarter of 
1962, while the one for the Berente 
works is to be operated by the second 
half of the same year. 


NEW ZEALAND 


£2 million paper mill scheme 

New Zealand Forest Products Ltd. 
proposes to build a pulp and paper 
mill in Canterbury with an initial out- 
lay of £2 million. Other companies 
in the New Zealand paper industry 
will be invited to share in the project. 
Forest Products is prepared, however, 
to finance the scheme itself. The mill 
could be in production within three 
years of a licence being granted. 

The company has a third paper mill 
on order in Britain for its Kinleith 
works, in the North Island, and if 
necessary this could be diverted to 
Canterbury and a further order then 
be placed for Kinleith. 


SOUTH AFRICA 


Atomic energy and uranium 

Dr. A. J. A. Roux, director of the 
Atomic Energy Board’s {£4-million 
research and development programme, 
told a meeting of the South African 
Institute of Mechanical Engineers in 
Johannesburg that, instead of buying 
an atomic reactor of high flux costing 
about £1.5 million, the Board pro- 
posed to buy a cheaper one and then 
build its own reactor of an adequate 
size. He said the objects of the 
development programme were to en- 
sure that the country derived the 
maximum benefit from the fact that 
it was one of the three largest pro- 
ducers of uranium in the world; to 
enable the Union to make a con- 
tribution to the vast and important 
field of atomic research and develop- 
ment; and to assist the young and 
vigorous South African industry 
gradually and systematically to orien- 
tate itself to the new technology 
associated with atomic power. 

It was necessary, he said, to improve 
methods of mining and extracting 
uranium so as to strengthen the 
Union’s position in a competitive 
market. Thorium was the only alter- 
native source of nuclear fuel and the 
Union, probably the largest thorium 
producer in the world, should be 
prepared for a demand. 


+ Personal 
Paragraphs 


%* Mr. L. E. Whitmore becomes 
director and general manager, Poly- 
ethylene Division, of Union Carbide 
Ltd., with responsibility for marketing, 
manufacture, etc. Mr. J. F. Widman, 
previously director of marketing, 
chemicals, becomes director and 
general manager, Chemicals Division. 
He will be responsible not only for 
the manufacture and sale of products 
from the new plant at Hythe but also 
for continued development of the 
market for imported chemicals. Mr. 
R. Wilson has been appointed a 
director of the company and becomes 
director and general manager, Alloys 
Division. 

%* Mr. J. A. Hepworth has been 
appointed Chief Engineer of the 
North Thames Gas Board as from 
January 1. He succeeds Dr. J. Burns 
who becomes Deputy Chairman of 
the Board. Mr. Hepworth joined the 
former Gas Light & Coke Co. in 1922 
as a junior assistant engineer at Beck- 
ton gasworks. He is senior vice- 
chairman of the London and Southern 
Section of the Institution of Gas 
Engineers. 


%* Mr. H. P. Forder and Mr. A. R. 
Hay have been appointed directors of 
the United Steel Cos. Ltd. Mr. 
Forder is director and general manager 
of a subsidiary, Samuel Fox & Co. 
Ltd., and Mr. Hay is a director of the 
subsidiary, Naylor, Benzon & Co. Ltd. 


%* Adml. Sir Michael M. Denny, 
G.C.B., C.B.E., D.S.0., has been appointed 
a director of English Steel Corporation 
Ltd. 


%* Mr. J. C. Weyrich has been 
appointed manager for Du Pont’s 
Maydown works at Londonderry, 
Northern Ireland. Before his new 
appointment, he held various super- 
visory and managerial positions in the 
company’s two neoprene synthetic 
rubber plants in Louisville, Kentucky, 
and Montague, Michigan, in the 
United States. In January 1959 he 
was transferred to Wilmington, Dela- 
ware, as project manager for the 
Londonderry neoprene works. 


%* Mr. T. G. Ellison and Mr. A. E. 
Skan have been appointed joint 
managing directors of George Ellison 
Ltd. Mr. Ellison is a son of the 
founder of the company, the late Mr. 
G. Ellison, and has been a director 
since 1929. He was elected chairman 
of this and of the associated companies, 
Alfred Ellison Ltd. and Tufnol Ltd., 
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CHEMICAL PLANT COSTS 


Cost indices for the month of 
October 1959 are as follows: 


Plant Construction Index: 178.8 
Equipment Cost Index: 166.2 
(June 1949 = 100) 


comme. 


in 1955. Mr. Skan has been a director 
of all three companies since 1944 and 
is managing director of Tufnol Ltd. 
He is a past-chairman of the British 
Plastics Federation. 


*% Prof. C. F. Carter has been 
appointed a member of the Council 
for Scientific and Industrial Research. 
He takes the place of Prof. E. A. G. 
Robinson, who retires on completion 
of his period of service. Prof. Carter 
is Stanley Jevons Professor of Political 
Economy and Cobden Lecturer in the 
University of Manchester. 


%* Mr. T. Haas has been appointed 
head of the design section in the 
newly-formed members’ service de- 
partment of the British Welding 
Research Association. For the past 
six years he has held the position of 
head of the fatigue department of the 
Bristol Aircraft Co. at Filton. 


% As a result of a group reorgani- 
sation the board of the Chemical & 
Insulating Co. Ltd. has been recon- 
stituted as follows: Mr. D. J. Grant 
(chairman), Mr. F. R. Gibson (manag- 
ing director), Mr. G. Banks, Mr. 
K. C. Plumbe and Mr. F. Sawdon. 

















Comical Engineering Corner 


“DONT JUST STAND THERE, MAN — DO SOMETHING |“ 


Pure metals by 
electron-stream melting 


Europe’s first electron-stream melt- 
ing furnace working on an industrial 
scale has recently been brought into 
production by the German Degussa 
concern. 

The furnace is distinguished from 
existing vacuum furnaces mainly by 
the type of heating. A_ tungsten 
cathode emits electrons which are 
accelerated by means of a high voltage 
of approximately 12,000 v. They thus 
attain speeds of about 40,000 miles/sec. 
and acquire, in spite of their small 
size, a high kinetic energy which is 
converted into heat when the electrons 
hit the material to be treated, and 
causes it to melt. 

With this furnace, it is possible to 
purify metals with a high melting 
point, such as tungsten, tantalum, 
molybdenum, niobium, etc., to a 
degree hitherto unknown. The pro- 
cess is carried out under high vacuum 
at pressures of 10-° Torr, and reduces 
the undesirable impurities to lower 
values than is possible with vacuum 
sintering or vacuum arc melting. As 
a result, the material thus purified 
is distinguished by properties which 
it has, so far, not been possible to 
attain with any other method. It is 
very likely that the method will also 
prove to be suitable for the puri- 
fication of non-metallic materials. 





Of interest to our readers... 


A number of articles appearing in 
our associate journals this month will 
appeal to readers of CHEMICAL & 
PROCESS ENGINEERING. 


The Manufacturing Chemist has 
a review of chemical and other pumps. 
D. P. Hopkins contributes an authori- 
tative progress report on fertilisers 
; and plant nutrients. 

Petroleum reviews British re- 
fineries and has an article dealing with 
petrochemicals from the Belayim 
coking unit. 

Fibres and Plastics. There are 
articles on reinforced plastics dealing 
with production, gel coats and resins. 

Automation Progress contains 
an article on transfer machining of 
graphite for nuclear piles. 

Corrosion Technology has an 
article on aluminium in refineries, 
while a number of other articles and 
notes are of interest to chemical 
engineers. 

Paint Manufacture. The many 
uses of glycerol alkyds is the subject 
of one article, while another is the 
fourth in a series on advanced paint 
chemistry. This issue also includes 
a pull-out chart giving a comprehen- 
sive guide to resins. 
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emulsions, 57 
Blast-furnace gas cleaning plant, 413 
Boiler, carbon monoxide, 101 
Booxs REVIEWED: 
‘Analysis of Pipe Structures for 
Flexibility,’ by Gascoyne, 291 
‘Atomic Energy in the Communist 
Bloc,’ by Modelski, 434 
‘Chemical Engineering Data Book,’ 
by Freshwater and Ross, 15 
‘ Chemical Engineering Practice,’ by 
Cremer and Davies, 291 
‘Chemical Process Economics,’ by 
Happel, 291 
‘Chemical Processing of Nuclear 
Fuels,’ by Martin and Miles, 291 
‘ Electrolytic Manufacture of Chemi- 
cals from Salt,’ by Hardie, 434 
‘An Introduction to Chemical En- 
gineering,’ by Littlejohn and Mee- 
naghan, 339 
‘An Introduction to Chemical Nomen- 
clature,’ by Cahn, 434 
* Metal Fatigue,’ 339 


energy 





Books REVIEWED (contd.): 
* Modern Chemical Processes,’ Vol. 5, 
339 
‘Plastic Sheet Forming,’ by Butzko, 


78 
‘ Printing Ink Technology,’ by Apps, 
339 


* Science in Industry,’ by Carter and 
Williams, 434 
*“Yadernye Reactory’ (Nuclear Re- 
actors), by Galavanov, 339 
Boron trichloride, process agreement, 35 
Brazilian chemical industry, 261 
Brazing alloys, cobalt-containing, 150 
Brine, Pakistan deposits, 231 
British Chemical Plant Manufacturers 
Association, annual dinner, 379, 386 
British Iron and Steel Research Asso- 
ciation, annual report, 234 
Brushes, plastic, 109 
Bulgarian chemical industry, 1 
Bulk meter, 403 
Bunkers, easier discharge of, 251, 300 
Butadiene production, 20 


Catcium carbide: 

Israel factory, 148 

New Zealand plans, 71-73, 152 
Canada: 

atomic energy programme, 380 

chemical and engineering research, 153 

heavy chemicals ‘ndustry, 395 
Carbonaceous material, gasification of, 114 
Carbon black: 

dispersion of, 55 

Netherlands project, 35 
—— dioxide in protective atmospheres, 


Carbon disulphide from exhaust gases, 287 
Carboys: 
new, 275 
pack, plywood, 28 
tilting stand, 65 
Catalyst: 
ammonia cracking, 401 
carrier for hydrogenation, 189 
carrier for recovery of precious metal 
catalysts, 286 
regeneration, 37 
for tail-gas treatment, 42 
Catalytic processes, apparatus for, 74 
Cathodic protection, platinised titanium 
anodes, 403 
Caustic soda from sodium sulphite liquor, 
268-270 
Cellulose factory, automatic control, 165 
Cement: 
chemical-resisting, 113 
factory, automatic control, 102 
slurry filtration, 299 
Centrifuging: 
developments, review, 86-90 
laboratory, 87 
new machines, 323 
particle size analysis, 385 
self-opening purifier/clarifier, 138 
test-tubes, 325 
Ceramics: 
coatings, 25 
electricity from, 40 
Chain pulley blocks, 253 
Chemical analysis, automatic, 373 
Chemical engineering: 
atomic energy and, 259 
development, organisation of, 237-238 
—" plant manufacturers and, 
9 


profession, strength of U.K., 151 
research, U.K. survey extended, 343 
training, scheme for, 261 
Chemical industry: 
Chief Alkali Inspector’s report, 233 
co-operation with plant manufac- 
turers, 386 
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Chemical industry (contd.): 
European centre, 210 
exports, Mr. S. P. Chambers on, 115 
Chemical plant: 
British trade in, 192 
costs, see ‘Cost Estimating’ 
delivery dates, 191 
industry and ‘ know-how,’ 379, 386 
planning and erection of, 355-362 
U.S., new, 438 
Chemische Werke Hiils, 166 
Chemists, qualifications in U.K., 381 
Chemistry research, British, 427 
China, chemicals and fertilisers, 341 
Chlorine: 
recovery, 12 
South African factory expansion, 35 
U.S. project, 257 
Chocolate, ultrasonic treatment, 56 
Chromatographic materials, 65 
Citric acid from molasses, 153 
Coal: 
fluorocarbons from, 79 
oils and chemicals from, 245 
separation from minerals, 219 
tar, distillation, Canadian industry, 395 
tar-epoxy coating, 284 
Coatings: 
epoxy-based, Araldite, 70 
epoxy-based, Epiglo C, 29 
liquid, 221 
polythene, 142 
protective, 113 
rubber, brush-applied, 29 
solvent-resistant, 181 
synthetic-rubber, 113 
Coke-oven plant, Murton, 317-319 
Cold junction box, 28 
Colours, synthetic, manufacture of, 301 
Comminuting machine, 180 
Compressors, 140 
Computers: 
analogue, 286 
chemical process design, 6, 58-62 
complexity of developments, 192 
distillation calculations, 207 
heat flow measurement, 96 
plant simulation, 161 . 
Condenser, glass-fibre, 141 
Conductivity, measuring, 179 
Containers: 
pressure, 179 
Portolite flexible, 27 
Fibreglass, 113 
Control, for metering pump, 219 
Conveyors: 
brush unit, 29 
gravity, Glidewheels, 31 
Coolant emulsions, 56 
Cooling towers: 
development, 138 
gantry for maintenance, 323 
packaged, 401 
Cooling plants for liquids, 31 
Copper refining, Australia, 411 
Corrosion: 
(See also ‘Metals,’ ‘Coatings,’ ‘Cathodic 
protection,’ etc.) 
cost of, 40, 214 
Exhibition, 118, 215-217 
inhibitor, vapour-phase, 216 
Meehanite metal, 130 
packaging of chemicals, 274-276 
lighting fittings, 4 
research, Canadian, 154 
research, U.K., 217, 427 
-resistant cements, 216 
sodium in nuclear reactors, 350 
stress corrosion research, 225 
zirconium, 363 
Cost ESTIMATING: 
capital costs, 175 
chemical plant indices, given monthly 
electricity, 431 
engineering costs, 345 


Cost EsTIMATING (contd.): 
pro-forma, 177 
Coupling: 
electromagnetic, 26 
self-sealing, 180 
Counter, electro-magnetic, 111 
Crack detector, 182 
Creams, pharmaceutical, etc., 56 
Creep: 
data centre, 296 
zirconium, 366 
Crushers and grinders, see ‘Size Reduction ’ 
Cyanide: 
in plating-shop effluent, 200 
treatment, automatic, 201 
treatment, research, 203 


DevetopMent section, organisation 
of, 237-238 
Dispenser, liquid, 180 


Distillation: 
apparatus, automatic, 143 
fractional, developments reviewed, 


168-171, 207-210 
frothing, prevention of, 37 
grid-packed towers, 3 
high-vacuum unit, 436 
hydrogen peroxide, 6 
panel’s report, 187, 211-213 
tar, Canadian plant, 239 
tower packings: 
Goodloe, 309 
Intalox, 310-311 
random packings, efficiency, 303- 
305 
selection of, 306-309 
Tellerette, 305 
types of (chart), facing page 306 
tray, Flexitray, 399 
tray, Glitsch, 251 
unit, 113 
Dolomite milk in effluent neutralisation, 41 
Drums: 
all-metal, 277 
for chemicals, 274 
lifting device, 112 
opener, 285 
polythene-lined, 277 
printing on, 152 
strengthened, 375 
tap, 326 
Drying: 
air and gases, 323 
conveyor drier for rubber, 205-206 
developments reviewed, 391-394 
drier-pulveriser, 48 
fish, 262 
flash, 65 
packaged rotary-louvre driers, 110 
paper-chromatography oven, 70 
pulp, 416 
oven, close-control, 69 
solid-desiccant driers, 138 
tunnel kiln, 332 
Dust: 
concentration measurer, 375 
control, 324 
See also ‘Gas Cleaning ’ 
Dyestuffs plant, India, 257 


ErrLuent treatment: 
See also ‘Air pollution,’ ‘Gas cleaning’ 
anaerobic digestion, 204 
automatic control of neutralisation, 
198-199 
automatic neutralisation, 41 
biological, research on, 203 
chromium-plating liquors, 200 
cyanide: 
automatic treatment, 201 
control of chemicals, 203 
disposal, 200 
equipment range, 284 
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Effluent treatment (contd.): 
gaseous effluent in fertiliser works, 10 
ion-exchange, 201, 353 
metal-finishing wastes, 200 
methods reviewed, 200-201 
planning for, 195-197 
radioactive, Winfrith Heath plant, 290 
tannery wastes, 204 
Effluents, pipes for, 202, 402, 312 (corres- 
pondence) 
Electricity: 
chemical works, 428 431 
generation, chemical works, 428 
geothermal, 416 
lighting fittings, 4 
motors, 26, 430 
rectifiers, 290, 428 
thermo-electric ceramics, 40 
Electrolysis anodes, platinised titanium, 41 
Electrolytic conductivity controller, 31 
Electron accelerator, 375 
Electrostatic: 
particle size analysis, 384 
precipitation, new fields for, 226 
Elevator, screw-conveyor-type, 219 
Elutriation in particle size analysis, 384 
Embrittlement in metals, research, 346 
Engineering, Marine, Welding and Nuclear 
Energy Exhibition, review, 137-140 
Epoxy resins, 216 
Essential oil emulsions, 56 
Etching troughs, acid-resistant, 109 
Ethylene: 
from light hydrocarbons, 102 
I.C.I.’s Wilton plant, 343 
oxidation of, 153 
production, 19 
Ethylene oxide: 
production, automatic control, 166 
projects, 224 
Evaporator, plate-type, 141 
Exhibit’on stands, 116 
Expansion joints, circular, rubber, 141 
Explosion protection, 38-85, 137 
Explosives: 
Canadian production, 396 
cartridging machine, 186 
nitroglycerine production, 90 
safer manufacture of, 22-23 
Extractors, packing, 141 


Fans, industrial: 
corrosive fumes, 32, 220 
paddle-bladed, 435 
plastic, 319 
wooden, 302 
Fat liquors, 56 
Fats, melting out in drums, 92 
Fatty acids plant, new, 34 
Felt, resinated, 285 
Fermentation, continuous, 1 
Fertilisers: 
ammonia, Shell Haven factory, 247 
ammonium nitrate factory, 247 
ammonium sulphate from flue gas 
desulphurisation products, 382 
automatic proportioning, 24 
Canadian company, new, 334 
Canadian production, 396 
Fisons Group annual review, 413 
granular, new I.C.I. plant, 248 
granulation plant effluents, 10 
Irish projects, 382 
Israel expansion, 144, 379 
Spanish plant, 411 
processes agreement, 101 
research, U.S.A., 337 
Rhodesian projects, 148 
urea project, India, 413 
urea project, U.S.A., 333-334 
Filters: 
acids, 179 
air, 109 
automatic, 69 


Filters (contd.): 
cement slurry, 299 
fibre, for acid spray, 253 
presses, 324, 150 
self-cleaning, oil, 138 
Fire hose, 183 
Fish-drying plant, 262 
Fishmeal plant, centrifuge, 89 
Flakers, 183 
Flanges, forged alloy, 112 
Float trap, 137 
Flow control: 
flowmeters: 
double-bellows, 97 
electric, 375 
heat, 96 
low-rate, 375 
magnetic, 96 
review of developments, 93 
Rotameters with electric trans- 
mission, 96 
taperless-tube Rotameter, 154 
variable-area, 94-95 
gas flow measurement, 399 
inducer, 142 
integrator, 286 
liquid flow indicator, 286 
photo-electric alarm, 285 
rate calibrator, 98 
recorders, 98 
self-acting controller, 99-101 
transmitter, electronic, 435 
Fluid displacement in porous masses, 194 


* Fluidised-bed: 


control of, 417 
cooling of ingot moulds, 381 
techniques, research and development, 
335 
uranium processing development, 173 
Fluorine: 
compounds, discharges of, 12 
resins, 126 
Fluorocarbons from coal, 79 
Foams, polyurethane, 111 
Fork trucks, 68 
Foundry moulds and cores, self-binding 
agents for, 150 
Fractionation, see ‘Distillation ’ 
Fuel oil additive, 183 
Fume exhaust, see ‘Fans, industrial ’ 
Funnels, plastic, 435 
Furnaces: 
electron-stream, 442 
end plates, 326 
muffle, 66 
Fusion kettle, 114 


Gas absorption, agitation research, 43 
Gas: 
appliances, lightweight (U.S.A.), 183 
chromatographic analysis, 286 
cleaning: 
blast furnace effluent, 196, 413 
cyclone, 374 
dust collectors, 373, 221 
electrostatic precipitators, 13 
impact scrubber, high-velocity, 13 
iron oxide fume, 234 
methods reviewed, 11-12 
multi-wash system, 138 
nitrogen oxides, 42 
organic sulphur removal, 150 
silica fume, 13 
venturi scrubber, multiple-tube, 
8-10 
washer-precipitator, 13 
coke-oven and by-products plant, 
Murton, 317-319 
compressed, Canadian production, 395 
concentration measurer, 375 
desulphurising plant, 414 
diffusion analysis, 326 
drier, 323 
exhaust, carbon disulphide from, 287 
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Gas (contd.): 
flow measurement, 97, 399 
holders, British, for India, 413 
Hungarian coal-gas process, new, 77 
inert, preparation and uses, 388-390 
in tubes, heating and cooling (nomo- 
gram), 407 
liquid, mechanical power from, 116 
liquefaction of, 37 
radio-assay, 287 
reforming: 
Romford plant, 193, 227 
Dutch project, 413 
regulators, 68 
vibrations caused by compre3sed, 
damper for, 285 
Gas-liquor road transport, 302 
Gear, variable speed, 137, 138, 436 
Gelatine, ion-exchange production, 3 
Geothermal power, 416 
Germany, nitrogen industry, 106 
Glass: 
* float’ process, 153 
glassed-steel chemical plant, 216 
laboratory sets, 25, 285 
lining of chemical plant, 82 
melting, control of, 160 
-tube cutter, 401 
Glass-fibre, bonding to vinyl sheet, 324 
Glover, John, 2 
Goggles, plastic, 67 
Graphite: 
absorber, 330 
centrifugal pump, 286 
heat exchangers, 127-129, 204 
Grease: 
high-temperature ovens, 221 
softening mill, 67 
Grinders, see ‘Size Reduction’ 


Hear: 


and heat flow measurements, 158 
exchangers: 
glass condenser, 27 
graphite, 25, 30, 127-129, 204 
U.S. standards plan, 193 
transfer: 
See also ‘Nomograms’ 
aluminium sheet, 66 
dropwise condensation promoters, 
117 
liquid hydrogen as coolant, 299 
medium, Thermex, 437 
rate functions in distillation, 208 
Heated tilting pans, 48 
Heating: 
caie, flexible, 30 
coils, titanium, 28 
driers, four-zone, 219 
plants, automatic, 26 
Heavy organic chemicals, 151 
Heavy water, U.K. process, 16-18 
Hectorite, beneficiated, 32 
Helium in low-temperature research, 297 
Hemicellulose degradation, 346 
High - temperature composition, 
nitride, 381 
Honduras industrial projects, 35 
Hopper: 
attachment, vibratory, 111 
replenishment, electric control, 325 
Hose: 
flexible, 324 
for corrosive materials, 286 
rayon yarn reinforced, 436 
Hungary: 
chemical and fertiliser projects, 35, 231 
chemical industry, accident rate, 257 
chemical industry, five-year plan, 411 
Hydraulic motor, slow-speed, 436 
Hydrogen: 
liquid as coolant, 299 
plant for peroxide manufacture, 5 
Hydrogen chloride recovery, 11 


silicon 





Hydrogen peroxide plant, 5-7 
Hydrogen sulphide recovery, 12 
Hygrometer, recording, 109 


[MperiaL CHEMICAL INDUS- 
TRIES, LTD., annual review, 152 

India, oil and natural gas, 411 

Infra-red detector, 183 

Inorganic polymers, heat-resistant, 41 

Institution of Chemical Engineers, 151 

Instrumentation training unit, 252 

sa aie control, see ‘Automatic Con- 
tro 

Instruments, industrial, availability, 3 

—— materials, thermal conductivity, 


Insulation, 180 
Insulation for pipes, 220 
Ion-exchange: 
effluent treatment, 201 
developments, review, 352-354 
in gelatine production, 3 
Ireland, fertiliser industry, 382 
Iron and steel industry: 
ingot moulds, cooling, 381 
iron ore, fluidised-bed reduction, 335 
New Zealand ironsands, 300 
pig iron from scrap, 416 
sponge iron, Mexican process, 154 
Iron oxide, purification, 14 
Israel, chemical expansion, 379 


J ERRICAN pourer, 32 


KieseLGunr for filtration, 180 
Krypton, clathrate of, 301 


Lasovur, cost of, 176 
Lactic acid purification, 235 
Latex foam, dispersions for, 54 
Lead: 
alloys for accumulators, 37 
brick, 323 
cemented alloys, 235 
* Least squares ’ calculations, 439 
Level control: 
battery-operated, 66 
bottle holder, 110 
equipment, 181 
gamma ray, 159-161 
level measurement, electronic, 157 
ultra-sensitive gauge, 382 
Lift truck, hydraulic, 112 
Lifter, 3 
Lighting fittings, 4 
— extraction, agitation research, 


Literature, scientific: 
central library, U.K., 62 
industry’s neglect, 187 
ding: 


attachment for lorries, 179 

and off-loading machine, 325 
Low temperatures, liquid helium, 297 
Lubricants, dry, aerosols for, 110 


Macnesia, sintered, 189 
Magnesium alloy, new, 190 
Maintenance, plant, cost of, 176 
Maleic anhydride: 
fluid-bed production of, 260 
project, 75 
Manganese: 
fluidised-bed production, 337 
process, 74 
world developments, 415 
Manufacturing-cost estimating, 175-178 
Mass spectrometer, 325 
Mass transfer: 
in distillation, panel’s report, 211 
in nuclear reactors, 350 
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Mass transfer (contd.): 
rate functions, 208 
research, D.S.1.R., 245 
Materials handling: 
acid, automatic control, 399 
dangerous, atomic energy, 312 
feeder, rotary paddle, 70 
feeder rotary shaft, 69 
hopper replenishment, electric control, 
325 


pneumatic transport, 241-244, 320-322 
polythene trolley, 374 
remote-control, 266 
vehicles and equipment, 374 
Mechanical power -from vaporising liquid 
gas, 116 
Mechanical seals, 120 
Mechanical seals, heat-resistant seats, 285 
Mechanical shovel, backhoe attachment, 182 
Meehanite metal, 130-131 
Mercury collector, 66 
Metallic surfaces, treatment of, 215 
Metals: 
See also under names of various metals 
tonded sheet steel, 183 
chemicals, U.S. company’s produc- 
tion, 102 
descaling, 189 
embrittlement, 346 
ion-exchange separation, 353 
lead-cemented alloys, 235 
low-carbon Mn-Cr-Mo-V steel, 
136 
Meehanite in chemical plant, 130-131 
Methanol project, South Africa, 35 
Microbiology, applied, 1 
Microscope in particle size analysis, 383 
Minerals: 
processing research, 246 
separating equipment, 219 
Mixers: 
batch, compact, 113 
bearings, spacing of, 129 
clamp-mounted, 48 
cube-shaped, 48 
developments, review of, 43-46 
disintegrating and mixing minute 
quantities, 324 
double-cone, 50 
double-worm, 52 
drier-pulveriser as mixer, 48 
dry powders, 46 
emulsifier-disperser, 220 
epicycle-movement, 50 
heating pans with agitation, 48 
high-viscosity, 47 
homogeniser-emulsifier, 26 
homogeniser for laboratory and pilot 
plant, 283 
immersion mixer-emulsifier, 50 
in pipeline, 47 
laboratory general-purpose, 436 
plastics and resins, 49 
portable high-speed, 51 
shakers and blenders, 52 
shortcomings of, 117 
side-entry, 47 
spiral-bevel agitator drives, 111 
stirrer, fine control, 374 
testing, dry solids, 53-54, 174 (corres- 
pondence) 
ultrasonic, 54-57 
V-shaped, 183 
vertical, extra large, 51 
with heat exchanger, 49 
Y-cone, 50 
Molecular sieves, 30 
Molybdenum _ trichlorides 
chlorides, 224 
Montecatini, 226 


132- 


and __tetra- 


Nationa. CHEMICAL LABORA- 
TORY, 217 
research report, 427 
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Natural gas: 3 
ammonia synthesis gas from, 413 ie 
chemicals from, 377 
Indian resources, control, 411 
liquid, British experiment, 80 
steam methane reformer, 333 

Neutron source storage, 284 

New Zealand: 
calcium carbide, 71-73, 152 
chemical industry, 80 
fuel industries, 72 
ironsands exploitation, 300 
power resources, 71 

Nickel: 
alloy in mixer turbines (U.S.), 30 
industry, production capacity, 64 
refinery, electrolytic, 227 

Nitrogen: 

German industry, 106 
liquid, generator, 326 
world production, 153 

Nitrogen peroxide recovery, 12 

Nitroglycerine: 
manufacture, 22-23 
production, centrifuges in, 90 

NOMOGRAMS: 
convection and radiation coefficients 

for air films, 33 
heating and cooling of gases flowing 
normal to staggered tubes, 371 
heating and cooling of gases in tubes, 


heat-transfer coefficients for condens- 
ing steam, 329 
heat transfer to externally heated beds 
of glass beads fluidised with air, 63 
heat transfer to internally heated beds 
of glass beads fluidised with air, 105 
linear velocity of air in ducts, 255 
specific heats of organic liquids, 293 
thermal. conductivity of insulating 
materials, 229 
Non-Newtonian fluids, 45, 115 
Norsk Hydro, 192 


Ons and fats, centrifuge develop- 
ments, 88 

Oleine emulsions, 56 

Olin Mathieson chemical projects, 337 

Ovens, large-capacity, 374 

Oxygen analysers, magnetic, 181 


lg ACKAGING: 
bulk containers, review, 277-278 
corrosive chemicals, 274-276 
drum printing, 276 
paper bags for semi-liquids, 278 
Paint, saving, 326 
Paints, see ‘ Coatings’ 
Pallet for bottles, 221 
Paper industry: 
Belgian project, 258 
cellulose factory, automatic control, 
165 
chemical pulp from eucalyptus, 297 
board, polythene-coated, 102 
hemicellulose degradation, 346 
effluents, 197 
high-efficiency pulping plant, 235 
stock preparation, automatic control, 
166 


Swedish pulp drier, 416 
Particle size analysis, 383-386 
Penicillin, isolation of molecule, 118 
Petroleum: 

catalyst carrier, 286 

chemicals: 

Australian industry, 79 
Canadian production, 396 
European industry, 234 
Fawley plant, 19-21 

Italian project, 377 

Shell’s Carrington project, 104 
Wilton olefine plant, 343 











Petroleum (contd.): 
Indian resources, control, 411 
mineral oil emulsions, 55 
refineries: 

Coryton, 2, 34 

Fawley, 101 

Kent, 107 

Shell Haven, 80, 257 
Stanlow, Udex plant, 148 
Whitegate, Ireland, 382, 405 

Pfizer Ltd., pilot plants, 409 

pH meter, miniature, 375 

Pharmaceutical factory, Holland, 411 

Phosphoric acid, Southern Rhodesia, 77 

Phosphorus factory, Israel, 77 

Photographic film, waste, 344 

Pickle liquor waste, 81 

Pickling baths, acid inhibitors for, 114 

Pigments, dispersions of, 55 

Pipes: 
buried, protection of, 216 
ceramic, 215 
couple, 182 
couplings, flexible, 31 
effluent, 202, 312 (Correspondence 
end stopper, 182 
fittings, 30, 67, 286 
high-impact PVC, 67 
impervious graphite, 286 
manufacture, automatic, 436 
plastic, for effluents, 402 
pneumatic transport systems, 322 
PTFE, 418 
support hangers, 137 

Plastics: 

See also names of various plastics 

Canadian production, 396 

chemically inert, 401 

containers, 275 

for chemical plant, review, 

high-impact rigid PVC, 41 

inorganic polymers, 41 

drums and containers, 277-278 

fluorcarbon TFE resin, 437 

linings and coatings, 216 

pipes for effluents, 402 

pipes, reinforced epoxide, 402 

polyester resin, 324 

Polypenco thermoplastic, 401 

PTFE pipes, 418 

storage tank material, 66 

Terylene and glass-reinforced plastics, 
236 

thermoplastic resin, 220 

waste reprocessing, 325 

Plutonium: 
plant, safety in, 279-281 
separation processes, development of, 

271-273 
Pneumatic control, 402 
Pneumatic transport theory and design, 
241-244, 320-322 

Polarographs, 70, 286 

Polymerisation: 
styrene, 153 
process improvement, 189 

Polymers, see ‘Plastics’ 

Polythene: 
Belgian project, 75 
coating for corrugated board, 102 
high-density, production, 74 
Indian production, 231 
low-pressure, 276 
uses in chemical industry, 124 

Polyvinyl chloride in chemical plant, 123 

Porcelain, high-duty, 215 

Powder filling machine, 403 

Pressure: 

-controlled electrical unit, 325 
controller, 65 
gauges, labelling and calibrating, 40 
-ventilated suit, 220 
vessels: 
fabricating shops, new, 282 
low-carbon steel, 132-136 


123-126 
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Pressure (contd.): 
vessels: 
standard, 3 
Printing on packages, 276 
Process operators, training, 192 
Project: 
engineering, 355-358 
evaluation, estimating for, 175-178 
organisation, 358-362 
Propane-fuelled stacker, 400 
Proportioning, off-weight indicator, 286 
Propylene, oxidation of, 153 
Protection against gamma, beta and alnha 
rays, 323 
Pulp mill, new Swedish, 77 
Pumps: 
canned-motor, 253, test loop for, 438 
centrifugal, 25, 137, 286, 399 
chemical, general review, 119-122 
gland for, 221 
gland packing, 283 
glandless, 120 
high-vacuum rotary-piston, 111 
hydraulic pressure, 141 
hydraulic, variable-flow, 400 
lightweight, 220 
mechanical seals, 120, 285 
metering, 30, 252 
paraffin wax, 142 
Pathfinder, 253 
Pnezumo air-operated, 25 
pressure controlled by hand, 284 
process, 140 
salt, 331 
seals, abrasion-resistant, 30 
silent, dry suction, 143 
stainless-steel, Puma, 402 
stuffing boxe; for, 120 
vacuum, 140, 251 
variable flow, 400 
vertical, effluent, 109 
vertical, glandless, 179 
viscous fluids, 437 
Pyrrhotite, nickel recovery from, 335 


QO UALITY-CONTROL: 
equipment, 30 
problems, 82 


Rapioactivity monitor, 374 
Radioactivity tester, rapid, 432 
Radio-assay of non-active gases, 287 
Research: 
industrial, problems of, 39 
scientific, the individual and, 262 
Resins, see ‘Plastics’ and ‘Ion Exchange’ 
Rheology, 115 
Royal Institute of Chemistry examinations, 
381 
Rubber: 
bonding agent for glass lining, 82 
ebonite linings, 215 
from scrap tyres, 344 
lining, technical panel, 62 
to metal, bonding, 38 
Rubber, synthetic: 
Butakon, 331 
conveyor drying of, 205-206 
elastomers laboratory, 194 
from turpentine, 380 
Italian industry, 64 
Socabutyl, 331 
Russian literature, translating, 81 


Sacks, paper and jute, 275 
Safety: 
Chief Inspector of Factories report, 
262 
explosion protection, 83-85 
gamma radiation, 160 
plutonium plant, 279-281 











Salon de la Chimie, review of, 330-332 
Sampling accessories, ultra-micro, 183 
Science: 
graduates, industrial 
scheme, 345 
humanitarian aspects, 261 
jargon, commentary, 301 
policy, national, in U.K., 191 
research, the individual and, 262 
Screening machine, 113 
Sea-water, demineralisation, see ‘Water’ 
Sedimentation, particle size analysis, 384 
Separator: 
and classifier, densimetric, 401 
magnetic, 373 
Shaker apparatus, laboratory, 402 
Shale, chemicals from, 257 
Shot-blast machines, 138 
Siever and strainer, 65 
Silica filaments, 331 
Silicon, high-quality, 104 
Silicon nitride, high-temperature material, 
381 
Silk screening, 152 
Size reduction: 
ball mill, vibratory, 182 
colloid mills, 330 
developments, review, 423-426 
grinder for specimens, 399 
grinding mill, high-speed, 183 
grinding mill, small production, 30 
gyratory crushers, 221 
Vibro-Energy mill, 416 
Slime control in paper mills, 375 
Sludge disposal, 196, 417 
Smoke eliminators, 141 
Society of Chemical Industry, 
Organic Chemicals Group, 371 
Sodium: 
as nuclear reactor coolant, 347-351 
melting station, 225 
Sodium chlorate plant, U.S.A., 103 
Sodium chlorite product for slime control, 
375 
Sodium sulphite liquor, causticisation of, 
268-270 
Sodium thiosulphate, production, 419 -422 
Sodium tripolyphosphate in synthetic 
detergents, 225 
Solvent extraction: 
lactic acid purification, 235 
plutonium, 272 
uranium, 172 
Soups, ultrasonic homogenisation, 56 
Specific gravity indicator, 326 
Spectrome*e:, 286 
Spectrophotometer, flame, 28 
Sponge iron process, 154 
Spray nozzles, 326, 392 
Stacking machine, gas-fuelled, 400 
Standards, engineering, 417 
Starch: 
separating gluten from, 90 
ultrasonic homogenisation, 55 
Steel, see ‘Metals’ 
Still, pure platinum, 220 
Stoneware, industrial, 215 
Stainer, suction, 180 
Sugar: 
liquors, waste, treatment, 201 
production, centrifuging in, 88 
Sulphate of ammonia, see ‘Ammonium 
sulphate’ 
Sulphur dioxide recovery, 11 
Sulphur removal, gasworks projects, 314 
Sulphuric acid: 
coolers, 435 
from petroleum, Australia, 107 
manufacture, history of, 2 
plant, U.K., 250 
plant, Holland, 257 
sulphur dioxide from, 166 
Whitehaven expansion, 75 
Sweden, atomic power projects, 377, 411 
Synthetic fibre, Terlenka, 35 


employment 


Heavy 


447 









ec. 


Tai oil, estimation in kraft black 
liquor, 286 
Tanks: 


acid, repair of, 142 

pickling, mild-steel, 182 
Tannin extraction process, 297 
Tar distillation, continuous, 239 
Television, closed-circuit, 369 
Temperature control: 

electronic thermo-switch, 29 

equipment, 27 

furnaces, 220 

hot-weather, 112 

indicating, 110 

measurement, electronic, 70 

thermocouple, 286 
Terephthalic acid, Japanese plant, 77 
Thermocouple, 286 
Thermometer, dial, 29 
Thermostat, 183 
Thickness measuring instrument, 112 
Thorium, Canadian plant, 233 
Timer, two-way drive, 66 
Titanium: 

anodes, 403 

corrosion tests in catalyatic reformer, 


electrdes, electro-chemical, 41 
platinised, in cathodic protection, 403 
pressure vessel, 344 

Titanium dioxide, Mexican project, 341 

Titrator, automatic, 68 

Trucks, hand, 68 

Trucks, squeeze-clamp, 27 

Tube benders, hydraulic two-stage, 31 

Tunnel kiln, new, 435 


Urrasonic: 
emulsification and dispersion, 54-57 
flowmeters, 93 

Uranium: 
depleted, in U.S.A., 224 
ao | cepermana and fission products, 
ion-exchange extraction, 353 
isotopes, gaseous, centrifugal enrich- 

ment, 89 

processing at Springfields, 39, 172-174 
production of, 114 
South Africa, 441 

Urea, see ‘Fertilisers ’ 

U.S.A.: 


atomic energy programme, 380 

inflationary trend, 144 

overseas investments, 438 
U.S.S.R.: 

chemical expansion, 411 

co-operative research, 415 

* inventions ’ competition, 235 

machinery imports, 79 

Utilities, cost of, 175 


Vatves: 
automatic return, 137 
butterfly, heavy-duty, 31 
changeover control, 373 
control, 181 
diaphragm, 138 
electronic control of, 322 
fine adjustment, plastic, 25 
full-way gas/liquid, 28 
gate, 251 
hydraulic operation of, 29 
lubrication eliminated, 403 
parallel slide, 26 
pired solids control, 138 
plastic, wedge-gate, 436 
plug, PTFE-sleeved, 403 
pressure-reducing, 283 
PTFE-sleeved plug, 137 
rubber, 216 
selector, gas and liquid, 400 


Valves (contd.): 
semi-balanced globe, 67 
solenoid, 251 
steam/water mixing, 26 
stroking speed increased, 283 
telescopic, 403 
Vanadium alloys, improved, 74 
Vaporising liquids, pumping, 122 
Variable-speed drive, 326 
Vats, polythene, 111 
Vessels, glass-lined, acid-resistant, 181 
Ventilator, 143 
Vibratory debunkering, 252 
Vinyl sheet, bonding glass-fibre to, 324 
Viscometer, 66 
Viscous liquids, research, 115 


Warren SPRING LABORATORY, 
245-246 
Waste: 
products, recovery of, 201 
treatment, see ‘Effluent treatment’ 
Water: 
boiler feedwater treatment, 74 
chlorinator, 69 


Water (contd.): 
deioniser, 182, 400 
demineralisation: 
chemical process, 42 
electrodialysis plant, U.S.A., 30 
forced-recirculation vapour-com- 
pression, 337 
laboratory unit, 31 
licence agreement, 75 
ion-exchange treatment, 354 
Wax emulsions, 56 
Weighing indicator, proportioning, 286 
Welding: 
at fabrications, 30 
fabrication shops’ facilities, 282 
low-carbon steel, 134 
torch, 143 
trends, 81 
Wood, chemical modification of, 236 


X-ray absorption, 225 


Zinc ores, fluid-bed roasting of, 37 
Zirconium and alloys, 313-316, 363-368 
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